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PRETFACE. 

The scope of the following pages is limited to the fonsideration 
of such processe»,as are of general utility in the manufacture of 
the usual linei^ of worl^ omitting such as wotjld only*occur in- 
special classes, e.ff. the slipper trade or nailed goods, excluding 
also those hand operations which are p^uliar Jo the bespoke 
trade—long work, etc., as demanding fuller treatment than 
couW be accorded in a single volume; moreov5r,»where oper¬ 
ations are^ more efficiently performed by machine, the corres¬ 
ponding manual methods have not been described. 

It may be observed that photographs of complicated 
machinery have been omitted. This course has been adopted 
on the conviccion that they serve no useful purpose: if the 
reader is already familiar with a particular machine he does not 
require an illustration ; on the other hand, if he is unacquainted 
with it, he will cjprive very little benefit merely from a sipall- 
photograph from one side. Thus it is obvious that in any case 
such plates would only occupy valuable space without offering 
any appreciable advantage in return. 

An at^^lpt has been made to provide the technical student 
with a clear conceptiojji of the fundamental ideas underlying the 
processes of the trade; with a firm grasp of these, he should 
have no difficulty in dealing with the problems which are in¬ 
evitable^ in a progressive industry. • 

It is hoped that this volun^ wilj prove useful not only to 
students in technical schools, for whom it is primarily intended, 
but also to the large circle of those who are interested in the 
rapid modern developments ef the industry, an4 who -have not 
the advantages of technical instruction. 



PREFACE. 


Ul the ■ api^jjidices, that dealing with the Lever needs no 
corpment, but thje'one on Geometry must only be regarded as 
the irredvciHie minimum requited to work the particular system 
of pattern-cutting eJhpl6yed(.in the text. Thedndex hhs been 
hiade as comprehensive as po.ssible, in?brder to facilitate casual 
references. 

Where the ground, hjs been covered by previous authors, 
their works have been freely consulted 

' F. P. 

t 

LoroON, Match, 1916. 
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I. 

THE AtTiTOMY OF THE FOOT. 

f 

I. Although a knowledge ctf the anatomy of the foot istiot essential 
for every one, engaged in Boot and Shoe Manufacture, yet it is» veri 
useful’when trying,t^solve many of its problems. • 

• To "facilitate a detailed description of the bones we*shall refer to oni 
• end of each bone as the head, and the other end as the base; the length 
«of bone between these being called the shaft; tlje part (jf a bone which 
is nearest the toes*is the anterior part; while that which is nearest the 
heel is the posterior. 

The surface ot a bone differs from its other portion in'being much 
harder, and finer in texture, but it is by no means uniform in its 
character, for those parts which fit against another bone, or which serve 
to guide a muscl", or any part which rests upon a ligament, are very 
much harder and have a finer surface; on examining skeletons it may 
be observed that these portions do not so^uickly yield to decay. 

Where two bones fit against each other, the surfaces ^re said to be 
articulated, although they never actually touch since they have between 
them a layer of articular cartilage which serves three useful purposes :— 
(a) It is firmly attached to the bones and holds them in position; 

(^) It sayes the friction and wear which would result from two hard 
suriaces working agaiiTst each other; 

{c) It reduces to a minimum the shock which otherwise would be 
experienced in putting down the foot quickly. 

2. There are twenty-six bones in the foot and these are generally 
considered as forming three separate groups :— 

In the there are seven bones:— 

(1) The Os calcis, sometimes called the Calcaneum or heel bone; 

(2) The Astragalus, or ankle-bone; 

(5) The Scaphoid, or boat-shaped bone; 

.(4) The Cuboid, which so«iewhat resembles a cube; 

(5-7) 'Shree Cuneiform, or wedge-shaped bones. 

The Metatarsus is the second grojip o^ bones and includes those 
which are “ beyond," or immediately in front of the Tarsus ; it contains 
five bones known as Metatarsal^ bones, being distinguished from one 
another by number, commencing from the inner side of the foot. 

The Phalanges, or toes, comprise fourteen bones wMch form the 
third group; thereat toe has two phalanges, but each of the others 
has three, the first phalanx being that nearest the metatarsal bone. . 

I 
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In the ^eg—tliaf is, the part between the knee and the astragalus— 
there arf twp bof les; the Tibia^ or ship bone, which rests lipon the 
astragalus, its bas^e fdrbing^the ankle-bone^ which is onjjhe inner side of 
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the foot, and the Fibula, or clasp-bone, which also rests upon the 
astragalus, its^'base being the anklfc-bone which is on the outer side of 

the foot. , . . , u j 

The shape of many of the bones is so irregular that no description, 
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howsver, full, could convey an accurate knowledge ot their/orm » dia¬ 
grams afe therefore given of—, * 

Fig. I. —The foot, Seen ^hen looking down at ft,. 

Fig. a.—Thf Soot, looking at it bottijm upwards; 

Fig. 3.—The foot, looking at the inside waLst^ • 
but the reader is recommenaj|d ^o study a real skeieton if possible. 

• 3' Jki fig. 3 it may be noticed that the posterior portioil of the 
cali^neum rests upon the ^round—rfhe a^feiior part does not—and 
forms the commencement of whatts known as the longitudinal arch of 
•the foot; this arch is confijjued by the head of the astragalus, where 
the arch reaches its greatest height from tlfe ground, anc^ then by the 



scaphoid, the first cuneiform bone, and “the first metatarsal bone, the 
head of which foims the anterior end of the arch. , The principal factors 
in keeping this arch in position are:— 

(a) The Plantar ligament, which extends from the base of the 
calcaneum to the extremities of the metatarsal bones; 

(b) The JOalcaneo-scafikoid ligament (attached both to the calcaneimi 
and the scaphoid), Aich supports the head of the astragalus; when 
this ligament becomes weak through any cause it is unable to support 
the weight of the body transmitted through the astragalus, the head of 
which therefore sinks down, causing the longitudinal arch of the foot 
to disappear— the defect being 
known as “ na^ foot ” (see § 6, 

Tibialis posticus). • 

Fig. 4 is a representaiion of a 
cross-section of the feet through 

the cuboid and the three iSinei- _ 

form bonJs; the transverse arch A D 

of the foot can easily be traced F,o. 

(A to B), the wedge-shape of the 

second and third cuneiform bonas being very pronounced. The bones 
are always held together by articular cartilage, with the assistance of 
strong external ligaments. 

A second transverse arch is formed by the two feet, the outside of 
pach fpot forming one of the extreAes of the arch, its highest part being 
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at thp inside waists marked B and C. The arches of the feet are of 
great import^ce ir- , ' ■ 

(i) A longitu* mil’arch makes an ela?tic step possible, hence this 
vanishes when the arch disappears; it also reduces fne Shock which 
otherwise would be experienced when walkmg. ' 

(ii) The transverse arches being hi^hf it on the inner side of each 

Coot, elasticity is thereby secured with the minimum loss pf strength, 
since the other foot conesi:o the.aid of the first, should it be unduly 
strained; but this assistance would not be forthcoming if the highest part 
were on thS outer side of the foot. ,' 

(iii) The value of the lirches in protecting the blood-vessels and 
muscles from the pressure of the weight bf the body can scarcely be 
_overeAimated; it is a designed protection which shoujd never be lessened 
• by making the boots so arched in the waist th^ the free play of the muscles 

is restricted, or the circulation of the blood impeded (see § 26). ' 

4. Most of the muscles of the foot may be grouped under two 
headings, (a) Flixors; ( 4 ) Extensors. 

The foot is said to be .extended when it makes a more or less straight 
line with the^lfg, and to be flexed when the toes are drawn toward the 
knee. The names of the muscles must not however be associated.with 
these movements, because those which ate in the sole of the foot and 
whose contraction causes the foot to be in line with the leg, are called 
flexors because they flex or bend the toes; while those which are upon the 
top of the foot and the contraction of which brings the toes towards the 
knee, are called extensors— tiey straighten the toes. The great toe has 
six muscles> 

(i) Flexor longuspotiicis. or the long flexor of the great toe, is con¬ 

nected to the underneath side of the last phalanx of that toe, and 
passes under the anterior end of the first metatarsal bone, where it 
passes between two little bones named sesamoid bones, which are 
similar in size and shape to very large green peas; this arrangement 
enables the muscle to move freely, which it would not do if it were 
pressed upon by the weight of the body. The muscle is continued 
through the longitudinal arch of the foot, after which it passes at the 
back of a process—this signifying a part which project^ out—on the 
inner side of the calcaneum, called the Sustentaculum (ili, the origin of 
the muscle being on the Fibula. t 

(ii) Flexor brevis (short) pollicis is attached to the under side of the 
first phalanx of the great toe and extends backwards until it joins the 
sheath of the peroneus longus. 

(iii) Abductor pollicis is the muscle with, which the gftat toe is 

drawn away from the toe nett t® it; this extends from the first phalanx 
to the side of the calcaneum., " 

(iv) Adductor pollicis, as fts name (signifies, serves to bring the toe 
back to. the side of the second toe; its direction is through the centre 
of the sole dt the foot until it joilis the abductor pollicis; both then 
form one stem and finally join the sheath of the peroneus longus. 

(v) Extensor (longus) proems (Special) ^llicis is the only special 
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muijcle, which this toe has on the top part of the fAjt; it has its rise 
at the second phalanx and is continued up the instep (its e*act position 
can easily be loc^teA by (b^cibly contracting (ik) ^nde# thf annular 
(whid» is a broad‘band of cartilage passing from the base of 
Ihe Tibia on (he infter side of the foot) above the^nstep, to the base of 
the Fibula on the outer sid^. The muscle theif jiasses up the front of 
■the le& fts origin being under ftie Tibialis anticus. , 

, (vi) Extensor brevis digitorum tjhich serves the great toe, and thrie 
others (see § 5). • * 

5. The fingere can b» moved independently of each other, but the 
toes cannot. The great toe can be moved without the others, since it 
is operated by separate muscles, but the other toes bein|! operated by 
muscles ha,ving a single stem with four branches can by the will only 
he moved liimuljan^ously.^ • 

Flexor longus digitorum, the long flexor of the <oes, is attached to 
the underneath side of the third phalanx of each toe, except the great 
toe ; the stem then passes back towards the^heel through the hollow 
which is in the sole of the foot between the joints, it being thus protected 
from the weight of the body; thence it passes up behind the inner ankle 
jjjjit in front of the Flexor longus pollicis, its origin befii| in the Tibia. 

By the micscle passing up at the side of the foot in this way the toes 
would be drawn in an oblique direction; to counteract this, where the 
Flexor longus digitorum divides into its branches another muscle is at¬ 
tached to it, the Flexor accessorius, and this afterwards divides into two 
parts, fixed one on either side of the htifel. The toes having each three 
bones (except the great toe), it is evident that if the end gnes are strained 
the middle ones would have a tendency to spring up ; to prevent this and 
so give the second, third, and fourth toes more strength, there is at¬ 
tached to the second phalanges of these toes another muscle, the 
Flexor bresEs digitorum, the stem of which passing down through the 
centre of the sole*of the foot becomes a part of the Plantar jascid 
which is attached to the calcaneum. 

The Extensor longus digitorum on the upper side of the foot has its 
branches attached to the third phalanx of each toe (except the great 
toe), while its stem, passing under the annular ligament, ascends the 
front of the’lfcg by tbe side of the Extensor proprius pollicis, its origin 
being on the outer side pf the Tibia. 

The Extensor brevis digitorum, which assists in extending the toes, 
arises from the upper surface of the outer side of the calcaneum, its 
tendons unite with the tewdons of the Extensor longus digitorum, the 
ends behig attached to the first phalanx of the great toe, and of each of 
the small toes except the little toe, • ^ 

The little toe has a small muscle— Abductor minimi digiti —which 
draws it away from the fourth,toe; it is inserted in the outer side of the 
first phalanx and the outer side of the calcaneum. 

Flexor brevis minimi digiti —khe short flexor of tke little toe—is 
attached to th» first phalanx of the little toe and to the long plantar 
ligament which is attached to tha calcaneum. 
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6. Besides thl muscles which are used for the movements ot the 
toes there are sometwhich are necessary for the movements of the. foot 
where it trtictilatrf^ with the leg at the ankle. « 

Attached to the backeof the calcanetitn is the Tfndo Ac^hillis —a 
tendon being a sineij,—which'above the ankle is "connected with the 
combined calf muscj!;,—muscle,, strictly^peaking, being lean meat. 
This is the most powerful muscle in tWe whole body; its cdnyactioit 
lessens the distance between the heel boneiand the calf by'raising ^he 
heel, and if the person is standing it 'raises the body so that its weight 
is supported on the toes without resting the heels on Cne ground. 

To assist this action, support is given by the Tibialis /OT/Zrur,.which 
passes under tiie sustentaculum tali (§ 4) and is attached to the scaphoid 
and fiist cuneiform bones, thus helping to support the cglcaneo-sca- 
phoid ligament. The Flexor longus pollicis, Flexd'r lo?tguf digitorum 
Peromus longus and Peroneus brevis also lend their aid in raising the heel. 

7. If the heel is rested on the ground and the toes drawn upward 
toward the knee the following muscles will have been contracted :— 

Tibialis anitcus, one end of which is attached to She Tibia or shin 
bone, whence it passes under the annular ligament to the inner and 
under side of 'tffe first cuneiform bone and first metatarsal bone. 
Extensor proprius pollicis and Extensor longus digitorum will also be 
contracted. 

There are three peroneal —a Greek name for Fibula—muscles, all 
attached to the Fibula, or Perone. 

Peroneus longus comes down behind the outer ankle, passes under 
the waist of ^he foot and is attached to the first metatarsal bone. 
Peroneus brevis also comes down behind the outer ankle, but Peroneus 
tertius comes down in front of the outer ankle, both muscles unite and 
are attached to the fifth metatarsal bone. 

Transversalis pedis crosses from the head of the first to the head of 
'the''fifth metatarsal bone. ' 

8. A general description ol animal skin is given in § 109, but the skin 

of the foot differs from it in several details, and also differs in some 
places from the skin on other parts of the human body. On the top 
part of the foot the skin is not subject to friction—unless from artificial 
coverings—therefore it is thin and soft; it is also loose, that the foot- 
shall not be impeded in its movements. Th^skin on the sole of the 
foot has not the same characteristics; it is not loose, because this would 
make it diflicult to obtain a sure footing; it is subject to friction and 
wear, consequently we may notice it has a tendency to thicken rapidly, 
the tough white fibres being in much greater proportion thanmsual, as 
they also are in the palm of the hjnd ; the skin is aot as tender as on 
the top part of the foot, except just behind the toes and in the waist of 
the foot. In other parts of the body the sebaceous or grease-forming 
glands keep the skin soft, but these glands are absent in those parts of 
the sole cff therfoot which are subject to friction, but sweat glands are 
very numerous. • 

9., Corns are caused by friction and intermittent pressure which 
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results in a thickening of the epidermis; naturally vif ^nd the greatest 
thickening where the cause is greatest, and this thickening gdds ^ the 
irritation, which soon pauses ♦he papilte beneath ^toabecjme^nflamed 
and enlarged, .tj^dlhe fact tliat they are the jnds of mrves explains why 
corns ar^ so painful. 

Corns have no roots, atd do not extend det[Ter than the papillse, 
the white core often seen w;ir»g only formed of dead celts, since the 
extern^ layer of the skin ^ this place is too dry and hard foi* them to 
be thrown off in the usual mannet ‘If thetcdbse is removed the corns 
, will soon disappair. , 

For the cause of buniofis see §§ 13 ant^ 14. 

For the cause of hammc^-toe see § 11. 

10. Some remarks on levers will be found in Appenaix i, and it 
(jiay*be of jnteresttto trace the use of these in the action of,the foot, 
WhcQ the grouhd is tapjfbd with the toes, while Jhe heel is off the 
ground, then the ankle forms the fulcrum and the contraction of the 
calf muscle at the back of the heel will be the power, the weight being 
the resistance of, the ground which is tapped ;• hence k is a lever of the 
first order. When standing on tiptoe, the toes form the fulcrum, the 
weight lifted being that of the body transmitted througb.the astragalus, 
aiijfthe power principally that of the calf muscle assisted by the Tibialis 
posticus. Flexor loiigus digitorum and Flexor longus pollicis (see tj 6); 
this being therefore a lever o,'" the second order. If the heel is rested 
on the ground and a weight lifted with the toes, then the heel becomes 
the fulcrum, the weight being at the tijps and the power that which is 
exerted at the front of the leg through the Tibialis anticus. Extensor 
proprius pollicis, and Extensor longus digitorum* (see § )), thus forming 
a lever of the third order. 

11. The changes which take place in the foot from infancy to old 

age are very important to the shoemaker; they may be considered under 
separate headings aa follows:— • • 

In infancy the bones of the foot are very soft, being in fact not bone 
but gristle ; therefore their shape may be considerably affected not only 
by hard shoes but even by wearing socks which are too short, since 
these not only prevent exercise and development, but also cause the 
toes to be disjjirted, and, it continued, this may result in hammer-toe, 
which is a permanent contraction of one of the tendons of the Flexor 
longus digitorum. Conftnued contraction of a muscle soon results in a 
permanent contraction, and therefore it is important that in infancy and 
childhood there should be^oom at the toes, both in the shoes and the 
hose, fog natural exercise and development. • , 

If a child (alls it does not break its bones because they are not brittle, 
but in old age a very slight jar may‘cause a fracture, the reason being 
that as the child grows, earthy salts—principally phosphates of calcium 
—are deposited in the bones, dhdas the mineral matter increases so the 
bones become more and more brittle. The bones also change their shape 
as age advances^ they do not appear to contract much inlength—that is, 
in the direction of the length of {jie cells, which can easily be seen with 
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6. Besides thl muscles which are used for the movements ot the 
toes there are sometwhich are necessary for the movements of the. foot 
where it trtictilatrf^ with the leg at the ankle. « 

Attached to the backeof the calcanetitn is the Tfndo Ac^hillis —a 
tendon being a sineij,—which'above the ankle is "connected with the 
combined calf muscj!;,—muscle,, strictly^peaking, being lean meat. 
This is the most powerful muscle in tWe whole body; its cdnyactioit 
lessens the distance between the heel boneiand the calf by'raising ^he 
heel, and if the person is standing it 'raises the body so that its weight 
is supported on the toes without resting the heels on Cne ground. 

To assist this action, support is given by the Tibialis /OT/Zrur,.which 
passes under tiie sustentaculum tali (§ 4) and is attached to the scaphoid 
and fiist cuneiform bones, thus helping to support the cglcaneo-sca- 
phoid ligament. The Flexor longus pollicis, Flexd'r lo?tguf digitorum 
Peromus longus ani Peroneus brevis also lend their aid in raising the heel. 

7. If the heel is rested on the ground and the toes drawn upward 
toward the knee the following muscles will have been contracted :— 

Tibialis anitcus, one end of which is attached to She Tibia or shin 
bone, whence it passes under the annular ligament to the inner and 
under side of 'tffe first cuneiform bone and first metatarsal bone. 
Extensor proprius pollicis and Extensor longus digitorum will also be 
contracted. 

There are three peroneal —a Greek name for Fibula—muscles, all 
attached to the Fibula, or Perone. 

Peroneus longus comes down behind the outer ankle, passes under 
the waist of ^he foot and is attached to the first metatarsal bone. 
Peroneus brevis also comes down behind the outer ankle, but Peroneus 
tertius comes down in front of the outer ankle, both muscles unite and 
are attached to the fifth metatarsal bone. 

Transversalis pedis crosses from the head of the first to the head of 
'the''fifth metatarsal bone. ' 

8. A general description ol animal skin is given in § 109, but the skin 

of the foot differs from it in several details, and also differs in some 
places from the skin on other parts of the human body. On the top 
part of the foot the skin is not subject to friction—unless from artificial 
coverings—therefore it is thin and soft; it is also loose, that the foot- 
shall not be impeded in its movements. Th^skin on the sole of the 
foot has not the same characteristics; it is not loose, because this would 
make it diflicult to obtain a sure footing; it is subject to friction and 
wear, consequently we may notice it has a tendency to thicken rapidly, 
the tough white fibres being in much greater proportion thanmsual, as 
they also are in the palm of the hjnd ; the skin is aot as tender as on 
the top part of the foot, except just behind the toes and in the waist of 
the foot. In other parts of the body the sebaceous or grease-forming 
glands keep the skin soft, but these glands are absent in those parts of 
the sole cff therfoot which are subject to friction, but sweat glands are 
very numerous. • 

9., Corns are caused by friction and intermittent pressure which 
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(a) The straightness of the line from the outside B^.the ncci lo the 
outside Ijoint, which should be faithfully reproduced in the last. • 

{i) The position ofcthe ayShes in the waist, f’ljett th^e i* no im¬ 
pression from fhe^oot, causing the shape to so umike the shape of 
the foot as seen from above. 
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(c) f he shape of the heel part, which from the centre of the waist 
to thf back of the heel is more or less sjtnmetrical about a line drawn 
down the centre of this part of the foot. 

(d) The bold curve made By the outside margin of the smaller toes. 

(e) The position of the inside joint in relation to the l^gtli of the foot. 
(/) The straight line drawn fivrm the great toe hy the side of the 

joint back to the side of the hee^ 
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This lirie hgs^boen the subject of much discussion, because opinion 
diffars sotmuch a% to which is the “line of muscular action,” and 
which tie ^rrelt ’.ppsitions of the fefct for .walking and standing. 
Many doctors cOTisider tl^at the correct poBition of tTje*great toe is that 
shown in fig. 5, since it would*give a straight pull/or the Flexor longus 
pollicis from the seebnd phalanx of thol great toe between the two 
sesamoid bones, batk to the sustentacnlum tali. Prof. Meyer cjf 
Zurich also argued that a line drawn through the centre of' the second 
phalanx of the great to% should‘pass through the centre of thelirst 
phalanx atjd thence to a point in the centre pf the htel; the great toe. 
may take this direction whgi the weight of the body is supported on 
one foot, tht* Abductor pollicis having drawn away the toe to the full 
extenj of possible movement, but it is doubtful if this should be con- 
.sidered to be the normal shape of the foot—the dii/:ction of the line in 
'this case is that o 4 the Extensor proprius jfollicis. Mr. Golding con¬ 
siders the direction of muscular action to be identical with a line drawn 
from the centre of the heel through the length of the third phalanx of, 
the second toe,S)ut Dr.* Camper affirmed that the tpes are naturally 
parallel to .a line drawn fiom the centre of the heel through the centre 
of the sole. • * 

15. The correct way to stand and the correct way to walk are Ob¬ 
jects on which much has been written. Dr. Ellis in “The Human 
Foot ” argues in favour of what he names the “ four-square position," 
shown in fig. 7; AB and CD are drawn from the centre of the heel to 
the centre of the forepart, tbe two lines being parallel; the military 
position of standing, however, is such that the insides of the feet form 
an angle of 45° as in* fig. 8, and no one would suggest that this was 
adopted without consideration, or that having been adopted it would be 
retained, if the medical profession had been able to prove that there is 
a better way; even Ellis admits (p. 64): “ In standing one instinctively 

* indines the feet at an angle in relation to each other ”. 

16. Opinions differ more on how one should walk than they do on 
how one should stand. The different opinions should be considered 
under two headings:— 

(a) Where the heel should descend. 

(^) At what angle the toes should be placed. ^ 

According to Ellis, the Red Indian always places his heels on a line 
central with the body as in fig. 9. The laie Dr. G. M. Humphry, 
Lecturer on Anatomy and Physiology to the University of Cambridge, 
in “The Human Foot” says: “When w^walk the heels follow one 
aifother nearly in a straight line as is shown by walking alon^ the line 
between the curb and the flagstoije pavement ". The wisdom of cul¬ 
tivating this style of walking-^-if it does not come natural—can at once 
be seen, because it saves the necessity of having to balance the body 
alternately .on each foot, with each step*; the difficulty of balancing in¬ 
creases with th$ distance the heels ar^ placed from this straight line, and 
we all know how unsightly is the rolling walk which resijlts. With refer¬ 
ence to the angle at which the toes should be placed, Ellis adheres to the 
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four-square position, so that the toes would be turned sl^ivtly mwaras aS in 
fig. Ip ; -it therefore only differs from that of the Eed Indian in*that 
the feet are placed by the,sidf*of the centre line vppead o^being placed 
on it. Fj Y.- GdWing, in “ 'Wie Manufacture fif Boots\nd Shoes,” says 
that the foot should fell to the ground »fth the line which runs through 



the second toe to the heel—the line of nfescular action—“ parallel to 
the line of progression ", Professor Meyer advocated the toes being 
turned more outward, with the Ifhe—already described (§ 14) and known 
as Meyer’s line—parallel to the linf of progression. D|, Camper tells 
us “ the toes of ^ gentleman are always turned out ”; and Dr. Humphry 
has said that “although the h^ls follow one another in line, the 
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toes diverge a litfle from the line because the foot slants somewha| out¬ 
ward when it is pl^ed upon the ground—Maf is precisely tk^ direction 
in whic% theofootj^s iesiprepared to receiie. the ineight". The method of 
walking which is adopted*has generally b*n influensod-consijlerably by 
the character of th^ footwear "which was worn itr childhood, the to'es 
being turned outwaref in proportion to thf^ stiffness and inflexibility of 
the bottoms of the sfioes, unless sufficient spring is provided at,the tc«, 
•as in the Lancashire clog. « 

17. The position of th(f inside jeint—the place where the heacl of 

the first metatarsal bone articulates with tliejjase of ftic first phalanx of 
the great toe—and its relation to the lengtli of the foot is of very great 
importance because:— * 

(rj) It is the anterior extremity of the arch in the,waist of the 
• foot. • . 

(i) It is whene the hinge action in the forepart "of the foot takes 
place. 

{c) It is where the sole shape will have its most pronounced curve. , 

Formerly itVas deemed satisfactory to consider the inside joint as 
being at fwo-thirds the*length of the last-length measured from the 
back of the ln?t, but when extra length was given to the lasts (so^that 
the toes could be made narrower) then the rule no longer applied. In 
the normal foot the joint-position will be at five-sevenths the length of 
the foot measured from the heel, although sometimes the measurement 
is given as seven-tenths of the length of the foot, the difference between 
the two measurements being *ne-seventieth of the foot’s length. 

It is not ejaimed that the joint always coincides with the position 
found by this rule (fi\Ie-sevenths of the length of the foot), because if 
the arch of the waist breaks down, the heel bone will extend farther 
back than it did previously; there is also considerable difference in the 
total length of the two phalanges of the great toe in the feet of different 
' ptibple. The position also changes as the heel is Raised, in which case 
the joints will move farther forward, about inch, for every ^ inch 
the heel is raised (see § 35). 

18. The position of the outside joint—where the fifth metatarsal 

articulates with the first phalanx of the fifth toe—is not quite so easy 
to locate because:— ^ 

(a) There is no irregularity in the outline^ of the shape of the foot 
to mark its position. 

{b) The foot when on the ground rests along the whole of that side, 
there being no arch on the outside of th#‘ foot. The position where 
tfte hinge action takes place is not as far forward as at the inaide joint. 
In a normal foot, size 4, ladies„as in fig. 5, it would be about | inch 
farther back; i.e. j inch between the transverse lines CD and EF 
drawn at right angles to the line GE, the direction of whick is through 
the length.of the second toe back to the centre of the heel (see § 23). 

19. The wfidth of the seat compared with the width of the forepart 
is very variable in lasts. I have before me an old pairrof size 5, women’s 
lasts, in which the seat measures 2^ inches, and the forepart 3J inches, 
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the proportion being as 3 is to 4:' 1 also have* a pair of lasts 
recently •made, the seat of which is 2 inches, and the fo»epart*3jj 
inches, this being /leaHy as.? is to 3. The diff/e^ce in tile width 
of the h^l in- ■\%«ous type# of feet is not 3« great as the difference 
it) the width of the*tread; and with rf?e same width seat in differing 
types of feet the joint widljj may vgry considefably; in addition to 
this it iitbe tendency of presenftday fashions to alford more room than 
fornierly for the joint to spraad. ^ ^ 

The difference between the width of the*heel and the width of the 
tread in a normal foot, would be divided almost equally on either side 
of the line drawn between tlie second and lliird toes, but as the shape 
of most feet is more or less distorted through wearing beets, the pro¬ 
portions arejiable to vary (see § 31). , 

• 20. In Ibokin^ Eft the s^e of the foot and leg, the shape oi some of. 
the parts, and the location of others, should be studied. 

When comparing many feet the observer would probably be im¬ 
pressed with the difference in the shape of the back of the leg. Two 
details contribute to this. In the side view of the fodt (fig. 3) it may 
l)e seen that one part of the calcaneum forms*the posterior pf the arch 
in the waist of the foot, which arch, as already explaiifcd, is kept in 
this raised position only by ligaments and muscles; when these are in 
prime condition and the foot is a normal type the arch of the foot will 
be well devek'ped and the extreme back of the calcaneum—where the 
Tendo Achillis is attached—will descend to the ground almost vertically; 
in this case people generally walk with aquick steps, because although 
the distance is less hetween where the weight of the body is transmitted 
(the astragalus) and where the power is applied (back of the calcaneum), 
consequently requiring more strength, yet that which has been lost in 
power has been gained in speed (see Appendix I.). When the 
'igaments become weak and the arch of the foot descends, the heel 
bone changes its position and will now stand out at the back. The* 
effect of this will be that the vertical line de.scending the leg through 
the centre of the ankle to the ground will change its relative position 
as regards the length of the foot and fall farther forward. 

The other factor which influences the shape of the back of the leg so 
much is the fliivelopment of the calf muscle. Exercise develops any 
muscle, but continued it^ctivity results in deterioration; walking—if the 
boots are sufficiently flexible—and dancing, stretch the whole calf muscle 
as the foot is flexed on the leg, and contraction takes place when the foot is 
extended on the leg as in laising on tip-toe; this exercise results in the 
whole 0# the muscle from its tendon (Tendo Achillis) to the insertion 
in the Tibia and Fibula being gniformly developed; and with a 
gradftal curve, the girth of the leg will inSrease from the ankle to about 
two-third* the length of the pbia. It should be particularly noticed 
that the increase is almost entirely at the back of the leg, the front of 

* W. H. Mobl)s in the Boot and Shoe Trades Journal,” 27 Nov., 1914, gives 
the width of the seat and forepart of the army last as 2 \ inches and 3^ inches. 
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the leg formed by the keen edge of the Tibia remaining unchanged. 
The^alf muscle however does not always develop as gracefully as has 
just bee* described.* . • . 

The wearing of boots^vith inflexible scfles necessitefra the foot being 
psed without the cjlf muscle*<being stretched and contracted unless 
there is sufficient spriflg in the tqps and fj^edom for movement at the 
ankle as, in the Lancashire clog. If in*addition to this the wearer has 
to stand many hours in one position, poseibly doing something ^hat 
causes the muscle to be kejJt strained, the result will be that just at the 
calf it will be abnormally developed, but just above th*e ankle it will be* 
small. f • 

21. The principal variation between feet of uniform length occurs 
at the,^read. The length of a foot is not a guide to its gii;th measure, 
neither i»the girth measure a guide to the^width \)f,the tfead. *Fe«t 
may be wide and slim, or narrow and thick; they may be bony with 
hard muscles or fleshy and soft. 

To some extent each nation has its typical fool. 

The Scotch Have long, bony feet, well arched, and the inside joint 
rather large, toes broad, me heel measure and joint girth being large 
in proportion «<?'the size of the instep. 

The Irish feet are generally square at the toes, both the length and 
girth exceeding that of the English. 

The English as a rule have long tapering toes, the average foot 
being neither as long nor as full as the Irish or Scotch. 

The typical Welsh foot is «hort, but fairly full in fitting, and has 
these characteristics in both sexes. 

22. There are factdrs which produce special types of feet. 

The character of the locality for example. In hilly districts the calf 
muscle will be abnormally stretched in going up the hills, but in going 
down it will be abnormally contracted ; this, more or less regular exer- 
'cistf, results in a well-developed calf from the ankle*upward, the arch of 
the waist will also be high ; but in flat districts this exercise is not ob¬ 
tained and these details are less developed. 

Occupation and recreation exert considerable influence; dancing, 
running and jumping tend to develop the muscles and to produce 
the well-arched, nicely rounded foot and finely developed calf; 
whereas those who have to stand in one po,pition for many hours, 
especially if at the same time the muscles are kept strained, only de¬ 
velop a large and often ill-shaped calf; the constant strain on the 
calcaneo-scaphoid ligament will weaken y, consequently the arch 
will descend and the heel bone project. » 

The footwear generally worn, also influences the type of foot. 
Heavy boots with inflexible shies prevent the free and full exercise of 
the muscles; consequently they become weak, and the ligaments for 
want of use.are not as firm as they should be. When this results and 
the arch of the fcot becomes flat, theiie will be an increase in the length 
of the foot, while the instep measure will decrease in it& relation to the 
joint measure, the latter being often abnormally large. 



23 


3 ^ 


THE ANATOMY OF THE FOQT. 


«S 


21. E. J. C. Swaysland (“ Boot and Shoe Design and Manufacture ) 
classes f«t under three types, according to the anele which the line 
drawn from joint tp jeint njikes with a line posing l^tween the 
second an(} thirdetoes back » the heel; or, i£,m the normal foot lines 
are drawn-through each joint at right angles to thw length line, there 
should be a difference in their poaiyon equal *10 one-tenth of the 
length, e^: in a foot measuring »o inches the inside joint line wou 
be i.inch nearer the toe than that of the outside joint Ihose feet, 
having less difference would be classed in'type one, but those with 
greater difference’in typeihree, type two consisting of norqrally pro- 
portion«d feet. 



CHAFPER II. 

* 

THE FOOT AND THe' LAST, 

♦ 

24. Dr. Elms has said, “The last must be the shape of tjie foot," but 
while it piust be accepted that there should be some relation be*twe«n 
the two, yet no one with experience woufti think o^ taking a plaster 
cast of a foot and making boots or shoes on it, expecting that they 
would be satisfactory. 

The following considerations determine the relation which the last 
should have to the foot 

(<j) The must make sufficient provision for those parts of the 
footwear that will not stretch in wear, and for free play of the foot 
where necessary. 

(1^) The size of the last must be reduced at those places where the 
footwear will be most likely to stretch in wear, thus spoiling the fit and 
style. Material in the ujrpe* and method of making must be duly 
considered. 

(c) Provisi 5 n should be made for alteration in shape which would 
be likely to take place in wear (§ 25), e.g. springing the toe of the last. 

(i) Refinement of form should always be studied. 

(a) The heel part of the boot will not stretch because pf the stiff¬ 
ener, and the seam will prevent any stretching at the toe-cap, therefore 
at these places there must be sufficient room provided. 

{b) The joints are strong enough that together with the constant 
strain in flexing the foot they are generally able to stretch this part of 
the shoe in wear, therefore the measurement can be. reduced by an 
amount equal to the probable increase. ,• 

The edge of the upper in a Court shoe grips the thin part of the 
foot below the ankle bone; it quickly stretchy, although it is important 
that it should fit tightly, therefore the part of a Court shoe last where 
the top edge of the shoe would come must be considerably reduced. 
Inf a boot the corresponding part of the upper would be pi-evented 
from , stretching by the leg, besidp which the leg of the boot has to 
cover the prominence of the aSikle, and it is not required that the spper 
shall fit so tightly under the ankle, therefore unless the last is larger 
here than in the one used for a Court sh6e, the boot would be too small 
in the instep, hgel and ankle measures. 

The otdinary shoe can be made on a last which is between a Court 
shoe last and a boot last. The latter jvould cause the shoe to be loose 

16 
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around the top and too full on the instep, but the form%i» would usually 
be too snlall at the instep. , • » , 

(f)'In a Court shoa there‘is nothing to prevent the'waist’of the 
shoe bein^ pregs^’down, wWch would caus(>-,the shoe to gape at the 
sides, so it IS usual to make the underneatit’side of the* waist of these lasts 
^nearly straight from the joint *0 the heej ; the holldwing of the waist in 
a jjtoot last has not such seriou 4 consequences (see § 26). , 

(<0 T^e class of boot or shoe to be made, the style of manufacture ' 
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and the fashion, are responsible for the different types la^s, which 
may be grouped as follows:— 

Gent. ’.!■ lastsfor heavy work. These are rather larger than the measure¬ 
ments of the foot, because the material in the uppers would be too stout 
and hard to be stretched by the foot during wear; the waist of the last 
will be full, to admit of the expansion of the foot when supporting con¬ 
siderable weights; in addition, because the"bottoms of the boots would 
be too stout and stiff to be straightened by the togs after >being flexed 
by the loot in walking, it is advisable to put spring into the forepart of 
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the last, equal to the amount which the boot would probably acquire 
in wear; this will prevent Ae uncomfortable and unsightly folds which 
yrould otherwise result between the toes and instep. By spring is 
meant the amount which the Joe is raised above the ground line as at 
C in fig. 

Lasts for Gent's light work will be smaller in the heel portion a^d 
across tlje joints because the boot could be^worn tighter without dis¬ 
comfort; added to this, allowance can be made for some stretch. 
It will not be necessary to put sb much spring in the toe of .the last, 
because the bottom being much more flexible the toes shouid be strong 
enough to straighten it after flexion. 

Lasts for Gent.*s Court shoes mujt be designed as described above. 
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and as they may often be worn for dancing a close fit is indispensable. 
As‘may J»e seen from fig. 12 considerable spring is put in tfie foe of 
the last, tfee solA being light and flexible the toes can easily' cause 
the forepart to lie flat^on the floor; this is deVghed. to have the 
effect of making the sides dl. the shoe clip agauist the foot, because 
springing the toe of the last has shortened the distance l)etween A 
and Bj The spring, however, .should not be excessive or it will cause 
too much fullness behind the joints, , ' 

Last for Gent.'s slippeirs are designed for comfort, and are theitfore 
made fulbr in fltting, and larger around the,ankle thfan Court shoes. . 

Boot lasts, Shoe lasts, find Court Shod lasts have already been de¬ 
scribed. Tire Ladies’ Court shoe last differs from the men’s in that in 
the {gtter no provision is made for a heel, whereas the former will be 
designed to carry a heel which may be between inches<and yincjies 
in height. 

25. To find what height heel a last is designed to carry, stand it on a 
level surface, then raise the heel part until the last rests on the joints, 
the waist of ttre last gradually rising from the jojpt to the heel as 
at ED, §g. II. The distance DB plus the substance of the sole at 
the foreparlsWill be the height which the heel should be and is known 
as the pitch of the last. The effect of raising the heel is to shorten the 
forepart, that is, from the contact point E fig. 11 to the toe C will be 
shorter, but as the heel is lowered more and more so a larger amount 
of the foot will be on the level of AB. 

26. One of the most sersms defects in modern lasts is the excessive 
arching of the waist, which apart from causing shoes to gape at the 
sides has also a serious effect on the foot, since the pressure caused on 
the waist impedes the free circulation of the blood, and hinders the 
exercise of the muscles in this part of the foot, the result being that the 
arch of the foot soon becomes weak. American lasts especially had 
ttiis fault, and some idea of the extent of the barm done is indicated 
by a writer in one of their own papers—“American Shoemaking,’ 

8 January, 1910—who estimated that the business in arch-supporters 
and devices for remedying these foot troubles exceeds 5,000,000 
dollars annually. It is a mistake to suppose that in lifting the heel the 
waist of the foot becomes more arched, on the contrary the muscles in 
the waist become strained taut with lifting the body, and the greater 
the strain the straighter will the waist beeoihe. 

The waist of the foot underneath is very hollow on the inside but 
practically flat on the outside, and the Igft should be a faithful copy of 
‘'the foot in these details. „ 

27. The line CED in fig. 11 is sometimes' termed the range of the 
last, although the term is also used in connection with the,, relative 
prominence of the outside joint; the line CED however is not the 
only curve in the bottom of the last, there being a transverse curve 
under- the fepel which serves two useful purposes, since it forms a cup 
which is more comfortable for the heel than a flat surface would be,i 
and by centralizing the heel redu(?;s its liability to tread over. In the 
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forepaft there is generally a similar transverse curve, but the amount is 
very variable, sometimes the bottom being nearly ftat; it Ji»howefer 
generally conceded that making‘the bottom of th» fest convex Assists 
the foot to keep .ui»the'Centre,tind thus lessens lire tendency of treading 
ov*. There is also another important a<itantage sirjpe a considerable 
•amount of the girth measure^iept can, thus be pfovided for without 
insreasing the apparent size of the finished boot. . * 

28. In § 24 reference is made to the sprirjging of the toe of the 
last, and it has been noted that boots* whiclt cannot be flexed by the 
Voot should have sufficient .spring provided by the last; two other 
factors hjve also to be considered when detormining what amount of 
spring should be |)ut in any particular last. The amount of flexing to 
which the bpot will probably be subjected must not be overlooked; 
for.exdhaple, coaehnfen’s boots and hunting boots are not u»ed for 
walking, hence they are rareTy flexed in wear and since spring in the 

, toe is not necessary it is usual to make such boots on lasts that are flat 
jn the forepart. The other factor is the height of heel which is to be 
used, which is important, since if a high heel is used atW a long stride 
is taken, when the heel is put down the top*piece would be so far 
forward under the waist of the foot that it could not act%« a pivot on 
which the weight of the body would be thrown over to the forepart of 
the foot, the re.sult being that shorter steps must be taken, in which 
case the foot is placed flatter on the ground, the heel then not being so 
far under the foot. In proportion as the heel is raised so will the 
difficulty be increased, consequently the wearer will be obliged to take 
shorter steps, and since the boot will not be flexed so much in walking 
spruig in the toe of the last will be less necessary. * 

29. The curve at the back of the last (DF in fig. ii) has been 
referred to in Ij 24. In shoe lasts this curve is more pronounced than 
in boot lasts: in the,former CF will be about “ inch less than CD, 
but when the sides of the last have been thinned away—as in Court shoft 
lasts—the difference will be greater. The last should not be excessively 
curved in at F, because this would prevent the foot fitting back in the 
heel of the shoe at H, there would therefore be undue friction at F 
which would soon wear away the hose, and the shoe not having a proper 
grip at H would glop. 

30. If a last is cut transversely at the instep it facilitates the study 
and comparison of the difference in shape between the two sides, and 

• if several lasts of different types were similarly cut it would simplify 
comparison. . • 

Lasts •designed to follow the theory of Professor Meyer—that the 
line of muscular action is the course Of the Extensor proprius pollicis 
and that the greatest muscular developmenP takes place in connection 
with the great toe—have the ri 4 ge formed by the highest part of the 
instep, not in line with the centre of the width of the tread but much 
nearer the inside edge of the boot,; while lasts which «re designed 
according to Dr. Camper’s theory have the instep central with the width 
of the tread; between these two extremes there is every conceivable 
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variation. Tbe position and shape of the instep will affect the shape 
oftthe wljole of the back part of the last. 

3» Tlie shape,,4pd position of the’end of .the toe of the lak must 
be considered when apportioning to eithiir side th^ difference between 
the width of the heel and wiUth of the tread. If the foot’.in question 
has long tapering foes and the last is jjimilar in style, then it would 
appear that a much larger amount oi the excess than usual would be 
required on the outside joint; if this .shape is compared with one 
designed for a foot having a long second toe, possibly the great toe Treing 
forced oqt of its proper position (as in fig.^-b), then' the amount placed 
at either side of the line, passing througn the second toe backwards 
would be about equal; but theories as tq how it should be apportioned 
in a^correctly formed foot, and experience as to what generally is most 
satisfaii^ory, will both be ignored while fashion <(decides not ohly.the 
shape of the toe of the last but even wher(; the toe shall be. 

32. The amount by which the last should exceed the foot in length 
is very important, but before this can be considered we must inquire 
whether the laigth of the foot remains constant; on, this point Dr. Ellis 
quotes fjom the writings of medical men (Camper and Parkes), who 
held the opittion that in walking the foot lengthens about one inch. 
The error probably arose through observing that it was necessary to 
make the boot longer than the foot, for otherwise in walking the toes 
would be pressed against the end of the boot. It is evident that when 
the boot is flexed in the action of walking, the sole of the boot (CED, 
fig. 11) cannot lengthen ; iiiv the top part of the shoe must shorten, the 
fullness gathering up at J, thus lessening the distance between C and H 
and making'the boot shorter ; in the foot however the bones retain their 
normal length in walking, but when the foot is flexed the fleshy covering 
on its bottom surface adapts itself to the slightly increased length of 
CED caused by flexing; therefore it is not the lengthening of the foot but 
ihe shortening of the boot which has to be provided for. It is often noticed 
that a boot which appears at fyst to be sufficiently long may after having 
been worn a few times be uncomfortably short, the explanation' being 
that the boot had not the correct amount of spring in the toe. In wear 
—if the sole is not too rigid—the new boot will adapt itself as regards 
spring, retaining that amount of flexion which the tqes are not strong 
enough to straighten, the shoe becoming permanently shorter between 
C and H according to the increased amount ®f spring. The shortening 
will be least in boots with very high heels, since the boots are flexed so 
Jittle (§ 28) that the possible increase in spring must be small, and the 
shortening will be the greatest in those heavy boots wherec sufficient 
spring had not been provided in the last, because heavy boots cannot 
be straightened by the toej. If the length of the foot is taken when 
the person is standing, from i-^ to 2-^ (izes would be allowed for ladies’ 
footwear and 2 to 3 sizes for men’s; when footwear with pointed toes 
is desired th(« allowance must be increased. 



CHAPTER III. 

LAST LENGTHS ; ENGLISH AND FOREIGN MEASURES. 

• 

33. Lasts ve measured for length in a straight line from C fp H 
(figf 11]. The En^ll^h methqd of registering the standard length of a 
last is by beginning at 4 inches from the end of the scale, this being 

• called size 0 ; from this point onward J inch counts one size ; when 

inches is reached—that is size 13—the numbering recommences, so 
that instead of size 74 we say size i, and from itere oniV^rd the figures 
run consecutively. a 

The American scale differs from the English by bting yV inch 
shorter all the way through, beginning to count at 3-} .' inches instead of 
4 inenes. Thf. French Unit of measurement is the Paris point which 
equals | centimetre; and as the centimetre equals ’3937 inch (which 
is nearly | inch) it follows that the Paris point equals two-thirds 
of ioob, which is about ,■(, inch, or fifteen sizes to 4 inches. In 

fig. 13 the scales are arranged side by side for compariijpn. It may 
be noticed that 10 inches equals ladies' size 5, English measure, and 
size 38 Paris points. 

34. In The previous paragraph reference has been made to the 
St ndard length of a .last; this refers to the size which it is marked. 
All lasts however which are marked the Same size are not uniform if) 
length. When it became the fashion to make the lasts very narrow in 
the toes it was evident that to secure comfort a longer shoe would be 
required, but as in many instances it would have been difficult to 
persuade the ladv to buy a size larger than she had previously worn, 
last makers decided to use the same measurements as formerly for 
everything except the length, which was increased without restriction 
and without registering thS amount. Whatever size the last is stamped 

• if two and a half sizes are deducted—the average amount which the 
standard last will be over the length of a lady’s foot,—then the inside 
joint shoSld be at five-sevenths of the remainder, if measured from the 
back of the last. For example, if fhe last is stamped size s> the 
standafd length would be 10 inches; dedueffz^ sizes (that is J inch) and 
the remainder is 9 J inches; ^ol^gj inches equals 6|f inches; the inside 
joint should agree with this if measured from the back of the heel. 

3$. From § 34 it will be evideqf that any attempt K) find either 
the joint or instep position by its relation to the entire length of the last 
must result in error, and also that»error must result from taking their 

zi 



22 


BOOT AM» SHOE MANUFACTURE. 


relative" positions to the standard length of the last unless Jhe distances 
, j are measured from the back of the last (H, 

J ? > 2 .? O Q I*' fig- It)- The position of the inside joint 

O on > being 9 o important, and so very pro- 

W ^ S ? ^ ^ ^ nounced.cit is profcaWe that in the near 

<0 5. • 3. ®, future it will be not only the recognized 

^---^1- position fox determining the standard. 

• —^ / 'length 01 the last, but also'for locating 

—^— 2 the position of the instep. As to the 

/ ^ fiosiition of the latter, opinions* differ 

, j —2— considerably, but this can be easily UB- 

g 4 , derstood since there is generally nothing 

t 7 of a very pronounced character either 

— 2 — fl —^— on the under or upper sidp Of the foot 

, 9 e to indicate its posttiop; this enables us 

10 ^ to apprecilite the remark of Mr. H. W. 

3 II Mobbs (of Mobbs & Lewis, last-makers,, 

_ 11 _fi— Kettering) in an address to the students 

i^Jl — •’ 9 of the City and Gujlds of London In- 

— 'A — *■ stitute’s Leather Trade School, on May 

4 - * —a -— 27, 1909, that “The definite location 

/ — n fh/, instep is an unsolved problem, it 

, —cannot be either located or described in a 

g ^ - ^ single sentence ”. Experiments in con- 

—*-“ _ IS .— nection with the problem must be 

—*— ^7~ m -» focussed around the foot—not the last 

I I— i — ,, —and the statistics as to its position 

should be tabulated so as to indicate 
either its relation to the entire length of 
the foot, or as compared with the dis¬ 
tance of the inside joint frpm the heel. 
The inside joint position we have already 
considered in § 17 as being five- 
sevenths the length of the foot measured 
from an upright at the back of the heel, 
but in a last it is often described as 
being one-third of thp standard length 
of a last measured from a position on the 
toe of the' Iasi which would coincide with 
the standard length of the last. If the.- 
length of the foot is 9J inches, then 
five-sevenths of this will givetthe joint 
position, measured from the heel (6ff 
inches); whereas if to the length of the 
foot 2^ sizes are added to obtain the 
standard length of the last it would 
give -h 4 =• ro inches, two-thirds of 
which is 6| inches, t,he difference be¬ 
tween the joint position as located by 
the two methods being /j inch. If 
Fio. 13 (i full size). jjjg length of the foot is taken with the 


Fio. 13 full size). 
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persorj standing, then an allowance of two sizes would bg suflicient for 
the extra length of the last, and this; would give the followigg result: 
length of foot 9J inches ; j 0 ( dJ =• 6? inches,; ^this result #vould 
coincide with ■ th^» position being taken at two-thirds the standard 
length of tlje last, since f of to inches =JSf inmes. 

> 36. The position of the in,sto on the last is ndt Always determined 

b)t the same rule; sometimes for size’4 and softietimes for.size 5 
•the instep is located at 2 ifiches above the joint position, but the 
amount, plus the distance from th# fbint, shdbld be measured in a 
•straight line from die toe wjthout following the curve of the U^st. 

A more reliable method (Jf determining th,e instep position is to place 
the back of the last against an, upright and then measure fogward in the 
direction bf,the line CH (fig. ii), an amount equal to half the standard 
length bf the last, 'I’he difference between tbe joint position^ irT any 
two consecutive sizes is ~ iflch, this being one-third of the difference 
in the length of the two sizes; the difference between the two instep 
•positions would be J inch, this being one-half of a size. 

37. Lasts are jiiade in six fittings, that is, with tho«same standard 
length of last varying widths of joint measure may be had, and /ie 
relation of the joint measure to the standard length of the t^ft denotes the 
fitting, which may be denoted by letters as A, B, C, or by figures as 

I, 2, 3. It is unfortunate that there is no fixed standard for the joint 
girth measureruent of any one of the fittings, as is evident from the 
tables of measurement published by different last-makers; it will, how¬ 
ever, be noticed that most of them allc^ inch difference between 
the fittings for the joints ; for example, if the joint in 3 fitting is 8 
inches, in 4 fitting it would be 8^ inches. Thw instep %ieasurement 
is not alway. uniform for the same joint girth (see table), nor do all 
last-makers allow the same amount of difference from fitting to fitting ; 
generally the instep does not increase or decrease with the fitting so 
rapidly as the joint*; sometimes J inch is allowed from fitting Jo 
fitting, this being the same as with the joints, but ^ inch seems to be 
preferable and perhaps more general, the result being that the narrower 
the fitting th • greater the difference between the joint and instep 
measures, and vice versa; this in practice is usually found to be satis¬ 
factory. The cjjfference in measurement between consecutive sizes is 
usually J inch as with the joints. 

38. In § 12 referenqe has been made to the development of the 

foot from infancy to age, and to the difficulty of constructing a scale 
having a regular sequence of development all the way through, "^'o 
meet tl»e difficulty last-makers usually produce the lasts in sets, or 
ranges, as follows:— • 

Infants’ sizes o to ^,7 sizes; 

Children’s t „ 7 to 1,8 „ 

Youths’ „ 2 to 5, 4 „ 

Women’s „ 2 to 8, 7 „ 

Men’s „ * 6 to 11, 6 „ 

About the year 1889, C. H. ^Iden, a last-maker of Norwich, pre¬ 
pared a scale by takiqg average measurements for women’s size 4 
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joint aniS instep, and the same for child’s 2^ size—this being exactly 
half the Jength of women’s 4 size; between these two extremes there 
are 14J sijes, thetspale being producdd as follows: Draw a base line 
and erect a perpendicular at one end equal to theAeight of a child’s 
size 2-i instep—say 5 inchdt, and on the base line mark off 14^ 
distances (the numtfer of sizes),^comn^enpng with the which must be < 
half the amount alldwed for a full size; at the last mark erert 4 perpep- 
dicular equal in height to ladies, size 4 instep—say inches: if a line 

be drawn at the top, the*n perpenSioulars can be erected from each of the 
divisions,,as in fig. 14, and will indicate therfneasurehient for each size,;' 
by this method complete .scales can be ottained for other fittings, or 



Fig. 14 full size). 


fqr the size of the joints. The data used by Afden for the different 
fittings are given in the annexed table:— 


Size 2^ Infants’. 

Size 4 Women’s. 

Fitting. 

Joint. 

Instep. 

Rise. 

Joint. 

Instep. 

Rise. 


Inches. 

Inches. 

Inches. 

Intf.ies. 

Inches. 

Inches. 

5 

5A 

5H 


m 

8H 


4 

4« 

5'h 

H 

8* 

8H 


' 3 

4 M 

5 


71S 



2 

4« 

4H 


7H 


H 

Z 

4t} 

4« 

» « 

7il 

7H 

M 



_ 1 __ 




4 

Difference 

1)4 

'iv 

ft ‘ 

A 

A 

A 


Although-such a scale may be desirable yet it is npt often followed 
(see § 12).' The difference between jihe joint measures of any two com 
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secutive sizes in the same range is usually \ inch except for sizes less 
than size e women’s, when it is not unusual for there to bf onl)»^ 
inch. 

Tables for thefjoint and iifttep measures of ijjen’s lasts can be worked 
oul from the following data :— 


• 


... 

Fitting 

• 

. • 

• 

Fittmgr 

• 

3 

4 

• 

•5 

3 

4 

5 


Inches. 

Inches. 

Inches. 

• 

Inches. 

Inches. 

Inches. 

Size 8 joint . 

9 


9^ 

Instep. 

9h 

«f 

10 

Size 4 Youths’ 

8 


8 i 

„ 

H 

8t 

8i 

Size ft ,, Girls’,. 

» 6J 

7 

71 

,, 

7l 

7 * 

. 

(Size 8 „ Men’s . 

C 

• D 

E 

— 

c 

D 

* E 

\ (American standard) 

8-' 

9 

9 l 

Instop. 

9l 

9 i 

9 f 



* •CHA'P'tER IV. 

MEASURING THE foOT. 

« 

39, MEASURING the foot is an operation that requires pofisiderable 
judgfnqjit and care, otherwise misfits may result. .To ensure saiis- 
faction the following points should be obsA-ved:— 

(1) The foot must be measured at the correct places. 

(2) While the foot is in the correct position. 

(3) The allttwances*which ought to be made .shopld be stated. 

(4) Special characteristics should be fully explained. 

(5) Tne .Retails must be recorded in such a manner that they can 
be understood by those to whom they are transmitted. 

The measures may be taken with the person either standing or 
sitting, and with the foot either resting on the ground or lifted, and 
slightly extended, provided that the one taking the measures also fits 
the lasts, and always measure in the same manner. With experience, 
satisfactory results may then be obtained by either method ; probably 
it is better to*let the person stand, since the boot must be made large 
enough to allow for any expansion that may take place in the foot when 
it is supporting the weight of the body, and this expansion is not 
regular but varies with the strength of the foot, the occupation, and the 
wjpight of the person. A good method is to let tfie person stand on a 
board of suitable size, having at one end an upright; a sheet of paper 
being laid on the board the heel is placed in position against the 
upright; the foot should now be marked around with a pencil, inclined 
so that the outline does not show greater width than the foot actually 
has, as would result if the pencil were held perpendicu^rly, because the 
wood around the lead would cause the diagram to exceed the size of 
the foot by the thickness of the wood between the lead and the foot. 
It is not unusual to use a little block in the side of which there is a 
slot to hold the pencil at such an angle that the point of the lead will 
ntark exactly at the outline of the foot; the broad base of the bktck also 
ensures that the pencil be alwayt held at the same angle. When the 
outline has been marked, a pencil should be tilted to mark the hollow, 
ness of the inside waist. If the foot isparefully marked around in this 
manner then a size-stick may be dispensed with, otherwise it will be 
necessary to i^e one to determine the length of the foot with accuracy. 
The size-stick is simply a strip df wood—usually (joxwood—having 
at one end'an upright fixed at an angje of 90°, and a second upright at 
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the sjime angle which can be moved along the whol^ length of the 
strip on which the sizes are marked instead of inches. It is custoipary 
in using a size-stick to take the length of the foft^ while the person'is 
sitting, but this i^etnnecessarjesince the size-stick could easily be laid on 
its side, at' the -inside of the foot; this,%voul 5 do away with the un¬ 
certainty as to how much the foot might extend wRen supporting the 
weight of the body. While the personas still standing the measurement 
of the joint should be taken,with a tape ^placed around the fdot at right, 
angles to the line passing through, tlfe second toe backwards (§ t6); 
when the joint rrteasure ij taken obliquely it is often unsatisfactory, 
because of the difficulty of Jgain determining the same angle. 

4b. Marks should be m^de on the draft or outline,of the foot, 
showing fti^ctly where the measures were taken, both for the joint and 
th^ inStep, the li^ttek being at the most hollow part of the wajft bf the 
foot. Sometimes a waist rfleasurement is taken between the joint and • 
instep; it is usually jj inch lest than the joint measure, and should 
I the joints be enlarged this measurement is important. The instep 
position can alsq be recorded with the size»stick by measuring its 
distance from the back of the heel as alftady described for the 
length ; this position is important because from here tc^lh^ bottom of 
the back of the heel is the proper place to take the long heel measure, 
wh'ch is very useful if special lasts have to be made. The ordinary 
heel measure Is taken from tne bottom of the back of the heel to the 
throat, />., the front of the foot where the annular ligament is situated. 

41. For the remaining measures it is fnore reliable to use two tapes, 
the unit ends being fastened together at right angles. The ankle 
measure is taken at the smallest part ot the leg {which*always occurs 
just above '.he broad base of the Tibia), using the two tapes to which 
reference has just been made, so that one tape registers the girth, and 
•he other Jhe distance from the ground at which the measure is taken. 
The leg measure sTiould be taken in a similar manner at the height, 
which it is desired to make the boot. 

42. The amount of tension to use in measuring can only be learned 
by actual exp-jrience. People with soft fleshy feet can wear their shoes 
much tighter than those who have lean bony feet, and those with cold 
feet can do witjj a tighter fitting shoe than those whose feet perspire or 
swell, while those whose feet have not finished growing must not be 
measured with as mucb tension as can be used when measuring the 
fully developed feet of those in the prime of life. The character of the 
boots or shoes which are to be made from the measures must not be 
ignored; a shooting boot, for example, made from grained hide, will be 
subjected to a lot of wetting and drjdng, which will cause the leather to 
contiact; the leather also is too stout and hard to be stretched by the 
foot in wear; added to whioji, because of the stiffness of the boot it 
could not be worn with so close a fit; measurements under such cir¬ 
cumstances must be very easy or the boots will be too small. In 
contrast with‘(Jie foregoing we iftay consider a glaci^id upper with 
linen lining; this readily adapts^tself to the shape of the foot and is so 
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soft that It' may be worn without discomfort even though it be a very 
cloap fit; J:he boot should therefore be made less than the measurement 
of the 4 oOt. The njefhod of making is Slso important; a boot that is to 
be hand-lasled and haij(l-sewn will not titretch as much in wear as a 
machine-lasted, Blake-sewn bhot; but a sew-round would stretch sfill 
more, and allowance* must be made fojthis. 

FinaHv the customer’s wishes must be consulted; one' person is 
■prepared even to endure discomfort for tho sake of appearance, wl^reas 
another considers comfort <lo be fha more important. 

43 . WJien greater accuracy is desired, when ionducting experi¬ 
ments, it is advisable that ^le heel should be raised an amount equal to 
the height af heel that is to be put on.the shoe, minus an amount 
equal to the substance of the forepart of the sole ; the ip^ifep, heel, 
,ankl^ ayid leg measurements would then be taker/with the foot'in tbe 
same position as when the boots would be worn. 

Various forms of apparatus have been placed on the market with 
the object of reducing the probability of error in taking and recording 
the necessary measurements; the most useful is tjie “ Pedograde ” 
Machine, made by the I^dograde Company, Leicester. From fig. 15 a 
better concepSion of the machine can be obtained than from a descrip¬ 
tion only. By moving the handle of the machine the tapes for the 
joint and instep are automatically moved to the correct positions for 
that size foot; it shows the type of last required according to the 
contour formed by the toes; the heel can also be raised according to 
the height of heel required on the boots to be made. If the order is 
then transmitted to a manufacturer having a similar machine, he can 
put his last ofi the maKhine and be certain that he is measuring it in 
exactly the same positions as where the measures of the foot were taken. 

44. Impressions of the foot similar in style to figs. 5 and 6 are very 

useful in studying the different types of feet, ant^are the best guide 
fotthe last-maker in determining the shape of the waist of the foot. The 
following method is both clean and satisfactory: Procure an oblong 
frame about 14 inches long and 6 inches broad, over this stretch a piece 
of very thin sheet rubber; the framework should be thick enough that 
the rubber does not come jnto contact with any flat surface beneath it 
by about ^ inch. The under side should now be thiijly painted over 
with glycerine to which a little aniline dye has been added—printer’s 
ink may be used if it is not too thick. To tak* the impression, place a 
sheet of clean paper beneath the frame and let the person stand on the 
sh^t of rubber, which being depressed by the foot prints on the sheet 
of paper the exact shape of the depression. • 

Another method is as follows: k sheet of absorbent paper is damped 
with a solution of an iron salt-»either ferrous sulphate or ferric ammemium 
sulphate; another sheet of paper is damped with a solution made from 
any of the tanning agents, or if these are not procurable commercial 
tannic acid mag be used; the two damped sheets are placed together 
and if the foot is pressed on them for a few seconds tlw result will bo 
a black impression on the paper, the foot not being soiled. 



MEASURING THE FOOT. . 


45 ]^ 


29 


4^. Sometimes it is desirable to have a cast of the foot, when 
orthopiedic, or surgical boots are required. Plaster of Ptfris is generally 
used, the method being with mere or less variation, as follow#; ^ tfay, 



Fig. j5 . 


oiittuuYv ui'j., ui even a flat bojrd if sufficiently large, will be necessary. 
Mix with a pint and a half of water (warm water is more comfortable to 
the foot) a sufficient quantity of the plaster to make a thick cream, and 
pour it into tlte tray; when this btgins to set, the foot*7which should 
have been carefully sponged with castor oil, or vaseline, to prevent the 
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plaster adhering to it and to lay close to the skin any hair—should r^ow be 
pressed into the plaster deep enough to reach the largest margin of the foot. 
The p(in?iple to be.pbserved with this ft-st operation is to take an im¬ 
pression of as much of the foot as is possible, beat'ing in mind that 
sufficient opening must’be le^ to allow the foot to be withdrawn without 
' spoiling the moultf, the plaster however should be built up to the largest 
part of, the inner anide and at the bact of the heel. When thjs part «f 
the castfl.g is set (which should not reqjiire more than three oj four 
minutes) the foot can be withdi^wn and the edges of the casting 
carefully cut square, so that when the next SfCtion is taken the parts wil! 
easily fit together. Now sponge the foot* again to ensure that every 
part is grea^d, also the eifges of the moyld, and replace the foot'in it, 
first however taking a long, well-greased piece of string wh^-1? must be 
lilaced ^nder the waist of the foot, and be broughr up, the leg, ohe etid 
' at the outer ankle, the other at the inrifer ankle. The plaster now 
mixed should be thicker than that which was used for the first operation, 
and must be built about the foot to the thickness of at least an inch, 
and as high abqve the ankle as it is desired to have, the model; when 
this is set sufficiently, tlx; ends of the string on either side of the ankle 
are drawfi dgwn, cutting through the plaster and causing the front 
section to separate from the back, after which the sections, as soon as 
sufficiently set, may be removed from the foot and put aside to dry. 

When quite hard the three sections must be sponged on the inside, 
and then fitted and tied together; now mix a sufficient quantity of 
plaster into a cream and carefplly fill the mould; the air must be allowed 
to escape or the model will not be perfect. This should be allowed 
plenty of timu to set, after which the sections can be removed ; it is not 
unusual for them to have to be broken as the model which has been 
cast cannot, like the foot, assist its extrication. 

In taking casts of feet sometimes the heel is raised to the position 
it would occupy in the boot; for this purpose a rest for the heel, of 
suitable height, is placed in the mould. 

It is not often that the student can, for practice only, find anyone 
willing to submit to the foregoing operation, besides which it involves a 
lot of work, and requires considerable experience, because the plaster 
sets so quickly, therefore the following method may |jje preferred; it 
necessitates a little extra outlay at first, but it has four advantages :— 
(i) The student can practise on his own fe^t; 

(a) Speed is not necessary; 

(3) It is clean; 

' (4) There is practically no expense beyond the, initial outlaj^ as the 
material can be used an indefiniternumber of times. 

Procure a quantity of wjx such as paraffin-wax or bees-wam and 
soften it by adding sufficient tallow thati at 98° F. the mixture is soft 
enough to be moulded to the foot. The higher the degree of tempera¬ 
ture necessary to soften the composition the quicker will it set when 
making the- mould. Having softentd the wax in hot ^ater, a double 
kettle or slow oven, and dusted the fooi,,with French chalk, place the wax, 
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on a tray and mould it about the foot as described for plaster of Paris; 
when solid the edges can be dusted with chalk, next mould fhe front 
part of the'foot and then the back. When the wax is qtiite^hard fce 
model may be ca.st. in .plaster of ?aris as already desbtibed. « • 

46. The, differftice which Ss usually made between the size «f the 
Jast and the measurement of the foot wilf depenc^ upon the circum¬ 
stances under which the foot waseneasureji—whethej standing or sitting 
-land the teiysion put upon the tape when taking the measuu‘»*(§ 42). 
Space 4)revents mentioning alf the methods of measuring and the allow- 
iinces for each method, but the foll&wing wdhld generally prove satis¬ 
factory if they were taken wtti. the weight of the body upon the foot. 

la length a man’s last should be two sizes longer than the foot; 
hut if tlujllast is narrow at the toe for that type of foot Sxtra length 
must bt* alrowed. ^ 

*rhe joint measure for ligjjt work may be J inch less than th» foot; 
for medium substance work make to the measure, and for very heavy 
work ^ inch over the measure. 

’ The instep for light work may be J inch less than the measure; 
medium substance^work must be made full to nfeasure,’especially if for 
button boots; heavy boots J inch more than the measure. • 

Ladies’ lasts should be two sizes longer than the foc#t unless they 
are in shape similar to the foot, and for high heels, in which case one and 
a half sizes are sufficient. 

At the joints the lasts may be J inch less than the foot for very 
light goods, \ inch less for medium substance, but for golf or similar 
boors make full to measure. * 

At the instep the last may be J inch less than the foot for boots, 
and for shoes J inch less, but it is advisable to inqtfire if the lady’s instep 
is tender, and if she wishes the shoes to meet on the instep. 

Boys’ boots are generally made full enough to allow for growing 
00th in lerigth and^irth. 

47. Sometimes a last cannot be found that meets the requirements 
of the foot, and to save the cost of a special one being made the last 
nearest the description is used, and altered as may be necessary; this 
may be done either by reducing one that is too large, or by selecting a 
last that is too small and increasing the size by fastening on pieces of 
learher. A knifwledge of the anatomy of the foot will now prove very 
useful, since it will explain the difference between the foot under con¬ 
sideration and the nonrihl foot. AVhen the last is not long enough it is 
advisable to put part of the amount at the heel and part at the toe, 
otherwise the position of the joints will not be correct. When •the 
instep of the last is not large enougjj, the extra girth may be caused by 
the development of the fleshy part of the foot at the inside waist, and 
the Siting should be placed there unless there are indications from the 
draft that the foot is well arcS^, in which case the fitting may be placed 
on the instep. If all the fitting cannot be conveniently placed in the 
inside waist then the probability is that the abnormaladevelopment is 
where the PerOheus brevis and Peroneus tertius unite, and some of the 
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fitting can be plated there. It is generally at the joint, however, where 
lasts require most alteration, and the following are among the -causes. 
The great toe may be forced out of its correct position as in fig. 6, the 
result* being that this bones do not fit 3s closely tpgether as previously ; 
and as the space quickly becomes filled #ith a growtfi the girth measure 
•will be increased.^ 1 

Sometimes the Jinderneath part of this joint is abnorm 4 lly large, in' 
which provision can be made with advantage by putting a fitting cn 
the bottom of the last, the correct place Weing determined by the,draft 
this makes the boot mofe comfottable than it wo^ld be if the extrg, 
measurenjent were added elsewhere, and il^has the additional advantage 
that it does not increase (he apparent size of the boot. When people 
have to stabd in one position for many hours without havii^ a rest, it 
results in the tendons becoming permanently lengthened, and, the 
ligaments being also strained, the bones o^the fool will' not be as cloScly 
braced together as formerly; in this case the increase in girth will be 
general and the fitting used should cover a large space, retaining as far 
as possible the general outlines of the last. ' 

Provision fftr corns'or hammer-toe can only be made by increasing 
the measurement just where it is required. 

In additten to the foregoing, the last-fitter may be required to 
alter lasts so that they would be suitable for special types of footwear, in 
which case the lasts must be built up as described in chapter ii. 
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PArfERN CUTTING. 

48. Assu^jg that an upper pattern is required for a particular last the 
USU4J method is fVst t<o obtain, as far as is possible on a flat surf|ce!5 a 
pattern that will fit the lastj^his is termed a forme —a French word 
signifying a “ shape Several methods have been tried by which to 
pbtain the forme, all of them agreeing in at least one detail, namely, 
that it is necessary to liave seams down the front^nd Itafk of the last; 
but the unlevel surface makes it quite impossiblw to cover the last per¬ 
fectly with two flat pieces of material unless it has the abilijj td stretch 
over the prominences. One method, therefore, was to cut as accurately 
as possible to the snape of the last two pieces of leather—generally 
Basil; these were machined down the front and hack, then wetted and 
moulded over the last, the leather being cut off close to its edge when 
quite dry. In this way exact copies of its tiyo sides were obtained, but 
they were not satisfactory to use for patterns, because they would not 
lie flat, and so it was impossible to reproduce their jhape in ^at leather. 
There was also another great difficulty, namely, that the material of 
which the uppers were cut would stretch, as this had done (only in a 
less degree),, with the result that the curves in the upper did not then 
coincide with the curves on the last—the upper in consequence being^ 
too large. As the results were so unsatisfactory the method has fallen 
into disuse. 

Soule’s syst( m to obtain the forme is as follows ;— 

The last is very carefully marked down the front and back exactly 
where the front agd back seams would be in a seam-to-toe pattern ; it 
is then laid on a sheet of paper and a piece cut, large enough to cover 
one side of the last with a,margin of about | inch to spare; this paper 
is “mitred” around its edges and then fixed to the last with either 
drawing-pins or tingles, little pieces of leather being used as washers 
(see fig. «6); the mitres are now taken one at a time and laid over tlfe 
lines drawn on the last, reproducing "them on the paper, which must 
also be^arked along the bottom where thg edge of the insole would 
be. Even though the paper is sa liable to twist when being tacked to the 
last that considerable practice is required, yet the results which can 
be obtained by this method are much more satisfactory than by the 
previous methoef.. An improvement* on the above is onTy to slit the 
paper just where it is necessary to ^nable it to be laid flat on the last, 
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the slits being made perpendicular to the outline of the patterij, other¬ 
wise the marks made where the paper crosses the front line t^ill not form 
’a cff.itinuous curyo. Generally four olits are required for the front line 
and two ih the waist, (lut this will depend upon theitsurvature of the last. 
To mark the pa^er where i, crosses the lines, hold it down with the 
thumb-nail on the'line, then fold back the loose end and crease the 
paper ■on^the line. ■ 



49. Those who hqve not acquired considerable skill will find the 
following method the easiest, quickest, and most accurate:— 

First nrtark the last as already described, then take a piece of tracing- 
paper, or any strong, flexible paper which is sufficiently transparent that 
the lines made on the last can be seen through. Laying the last on 
the paper, cut a piece sufficiently large to cover one of its sides, then 
with a soft lead draw on it a straight line from about the counterpoint 
to the toe (AH, fig. 17); the paper can now be tacked on the last as 
already described, care being; taken to keep this line straight; in this way 



the slightest twisting of the paper would at ^pnee be detected. Where 
necessary slits can now be cut in the paper—perpendicular to the out¬ 
line of the pattern—after which the edge of the paper can be laid over 
t^e lines on the last, which should be carefully traced with a finely 
pointed lead; this is not difficult if the pencil is suitable, the paper be¬ 
ing transparent. In marking the back of the last inaccuracy at the 
bottom is not unusual; to avoid this see that the paper lies close to the 
last. When there is no plate on the bottom of the last, it is a good 
plan to take one of the insoles generally used on that last, and with it 
as guide, mark in the waist of the last; this is injjSortant when the 
pattern cuttet is not acquainted wit^ the style of insole used by a par- 
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ticular /irm, because many manufacturers use insoles very narrow in the 
waist, and if this is not provided for, the uppers will be smaller here 
than they ought to be. In the absence of any otbe* guide,the ^aist 
should be sketchedain, makin^it three-quarters ^he width of the seat. 
When the .tracing-paper is taken from tffe last it ijfiould be placed 
•on the cutting board and carefully cut at the penciljines. 

, .i;o. S^om’etimes, because of the similarity of the two sides ^f»the last, 
only one forme is cut, that brfng for the outer side; usually, however. 



formes are cut to both sides, and a mean forme, which dii^de? the dif¬ 
ference in their shape is cut as follows: Take the larger of the two 
formes and carefully mark around it with an awl on a sheet of clean 
paper (an awl being used in preference to a lead pencil since it is so 
much easier to retain a very fine point). The smaller of the two 
formes is now placed over the tracing just njjide, and this also is marked 
around ; the backs should be placed as in fig. i8, the formes being to¬ 
gether at the bottom corners ; sometimes they are atranged sm in fig. 19, 



the reason being that in marking the back of the last there is greater 
probability of the line being wrong at the bottom than at the top, qp 
account tf the sharpness of the last at the latter place ; the top of the 
back of the last, however, is not alwa)% central ; if it were, perhaps it 
might he better to arrange the patterns in thi^way, but if the last is care¬ 
fully marked there should not betnuch difference between the two formes, 
unless the sides of the last differ considerably. With the front portion 
of the two formes it is usual to let them meet at the toj of the puff. 
The difference between the two formts is now divided exactly in half, 
both up the front and down the b^pk; sometimes it is also divided at 

i * 
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the bottom, this however is inadvisable because the larger of the two 
fames,,if cut accurately, is none too large for that side of,the last, if 
fhertTore it is reduced, the faster muwt use undue strain to stretch the 
upper, or move the fijont centre line ar/ay from ittcorrect position on 

the last to enable him to obiain sufficient lasting allowance. 

* « 



CHAPTHR’VI. 

CUTTING THE BOOT STANDARD. 

51. WuSNsa mean forme has been cut it will be necessary to ascertain 
wh^ hdght of huel tin; last is designed to carry, the method of doy;igShis 
being given in § 25. T’he nftessity of knowing it is evident, since it is 
so generally recognized that the front of the leg of the boot should be 
.vertical when the heel is attached and the boot stood on the ground. 
When the leg of the boot stands vertical any alteration in the height of 
the heel would at once alter the inclination of the leg to the ground 
line. The usual method is to draw a base line as AB (fig^2i*) and on 
its right hand side to erect a perjtendicular, BC; let BD equal the 
height of the heel minus the substance of the forepart, this being sub¬ 
tracted because the inclination of the leg is not affected by that amount 
of the heel which is equivalent to the substance of the forepart; for ex¬ 
ample : If the heel measures i-^ inches an^the forepart J inch, then the 
back part of the last i<^ raised only ij inches, but if tiie forepart is inch 
thick, then the heel has only been raised 1 inch ; therefore p«t the corner 
of the heel of the forme at point D, generally called the pitch point.' 

52. Sometimes the bottom of the forepart is allowed to rest on the 
base line AB, but by other systems it is arranged for the joint of the 
Jorme to cut the base line ; this may be done either by marking on tl^f 
forme the exact position and angle of the joint, or by marking on the 
base line the exact distance of the joint from B for that size, and also 
the angle of the joint line, then, placing the forme at D, its bottom edge 
would be allowed to cut the base line at the point found, as E. 

The counter-Jjgint is a distance up the back of the heel equal to one- 
fifth of the standard length of that size last; for example: The standard 
length of size 5 women’s^ast is to inches, one-fifth of which is 2 inches, 
' this being the height of the counter-point for that size. By the former 
of the two methods for locating the joint, a line is drawn from ^he 
counter»point to a position on the front of the forme where the joint 
would probably come, from this point a line is drawn at an angle of 76° 

• • 

^ The term pitchy which in th^ordinary way means to throw, is unfortunately 

used to refer to sever^ things. The amount which the back of the last is thrown up 
to accommodate the height ot heel is known as the pitch of the last. The amount 
which the leg is tluown forward, i.e. its position on the length lin^f the pattern, is 
referred to as the pj^tch of the leg. The distance which the top piece is placed In 
front of the seat is spoken of as the pitch of the heel. 
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to the previous line. I’he method is open to the objection that as the 
hej^ht of the*heel is raised so the angle of the joint line with th'e base 
line ^ahges, it woyld therefore appear to be a more accurate'methoji to 
determine^what arfgfe the joint line shoujd make wi^t the base line and 
then find its position dii that 

Don Jose GoKzjIo in hisVork—translated from the Spanish in 1892 , 
by W. JI. Keel ^—places the line at ah angle of 80°, but later authors 
have vanetl it, gradually making the angle, more acute. In studying the 
point it is useful to mark pn fheja^i the exact position and direclfion in 
which the joint would be measured, then, by using tracing-paper fon 
taking off<the forme, this line could be sedn and marked on the paper 
at the time^ this being trarl.sferred to the jnean forme, its position iieing 
• finally studied in the finished hoot. 

^;3. If it is decided to use a definite angle to Ijie bjse line te obtain 
< the joint line, then the next inquiry is, at o.vhat distance along the base 
line should it be drawn. In § 34 we have considered the joint as being 



: • -^of CB- 

* -^ofCB+V- ■ 


I ’-- Length of foot - -- - -I 

Standard length of last -- 

Fiq. 20. 

at five-sevenths the length of the foot; therefore n,ow draw a line AB 
(jig. 20), equal to the standard length of the last being used, say size 4, 
which is 9f inches, mark off two and a half sizes, or J inches represent¬ 
ing the excess length of the last over the foot; this gives point C. To 
find five-sevenths of CB, draw a line at any convenient angle to it, as 
BD, then with the compasses and any radius mark off seven equal dis¬ 
tances, naming the last mark E; if a line is now draijn from E to C, 
and another line parallel to it is drawn from the fifth mark, it will cut 
CB at exactly five-sevenths its length. Before this is transferred to fig. 
2t some allowance must be made for a slight alteration in the position 
of (he joints caused by raising the heel, it being found by experiment 
that the inside joint rides forward on the sesamoid bones about inch 
for each ^ inch the heel is raisedtherefore for a heel inches high 
we mark forward /j, inch ap in fig. 20. If the foot is placed on the 
ground with the back of the heel against un upright and then the heel 
LS raised it will be observed that the heel moves away from the upright, 
the distance ii^reasing as the heel is raised; to provide^ for this in the 


^ Leather Trades Publishers, London. 
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pattern the distance BF in fig. 20 should be transferred to fig. 21, being 
marked'off from D to where it cuts the line AB at E. 

For actual practice a “ tool would be constructed as follows: TMe. 
position of the joint for size ir’girls’ is 5 inches,'the diffe*ence be¬ 
tween the fopt aiK^the last b?ing two sizes, but for men’s boots the 
.difference between' the foot and the last is tfiree size^ therefore for size 
II men’s the position would be inches; for the^twelve intervening 



sizes the positions Aan be found by the method referred to in § 38. 
Having marked these off to the right hand from the startUig^oint A, 
now from A, but extending in the opposite directioff, as many 
eighteenths can be marked off as are likely to be reriuired. 

54. The position of the instep is the next consideration ; its situation 
on the last has been referred to in § 36, but the length of the pattern 
differs from the standard length of the last,^and alteration in the shape 



Fio. 22. 

• 

of the upper takes place during lasting, therefore it would not be practic- 
able to determine the position of the instep by taking the same proportton 
of the '-ntire length of the pattern, e^ecially as its accurate location is 
important, seeing that from the instep to the corner of the heel (D, fig. 
22), th*e long heel measure is ^ken. Haviftg decided on the position 
of the instep on the last, we may resort to the same method as was used 
for the joints, vis., mark the last, then use tracing-paper for the formes 
and study the position in the patterij; it will soon be eviient from trial 
that if the line ED is trisected, then a line drawn from the first division 
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and parallel to the joint line will coincide with the instep position as in¬ 
dicated on the forme. Gonzalo ‘ located the instep with the lohg heel 
Jifie which was drawn at an angle of 35° to ED (fig. 21)', with lasts 
having a full insttp*this will often be found to give results identical with 
those obtained by rtie ny?thod prevfously described. .The typical 

■ Spanish foot is welj arched, but very many feet for which shoes are made, 
in England have t smaller instep measure, and Gonzalo’s system not 
being elhrtic does not adapt itself to suit other types of feet, thcrefore'in 
the absence of two measures—],on^ heel and instep—it is advisable to 
locate the instep by taking one-third of ED (fig. 22) and drawing the 
line parallel to the joint line. 

55. In several systems of standard construction the heel measure 
has been located by taking it at an angfe of 45” to ED, an^'.vhen the 
typ? of last is such that the angle of 35“ is correft for the instep, then 

, 45° wiil be correct for the heel, but whtw the instep is too flat to be 
located by this rule then 45° would be too great an angle for the heel; 
it is advisable however to adhere to the 10° difference between the two 
lines; therefore, having drawn the long heel line to the instep, place' 
the heel line at' 10° hi^er, its correct position being important, since it 
points directly to the bend of the foot between the instep and leg. The 
length of thl; line for men’s work would be about J inch less than the 
long heel line, and about inch for women’s if the long heel is located 
as described, but if found otherwise the difference between the two 
measures may vary. When lasts designed for shoes are to be used for 
boots then the heel measure would be too small if so much difference 
were made. In cutting uj^ter patterns from foot measurements it is 
very important that it be ascertained whether the heel measure was 
taken when the foot’ was sustaining the weight ol the body, in which 
case for very light flexible materials that are to be hand-lasted by the 
hoisting method this part of the pattern may be cut the same size as 
the measure; for medium substance work, machilie lasted, ^ inch is 
generally added; but men’s very heavy work will require an allowance 
of I inch including stiffener allowance. 

56. From the centre of the heel line, a line GH (fig. 22), perpen¬ 
dicular to the base line should be erected; this forms the centre of that 
portion of the pattern which fits the small part of the leg just above the 
inner ankle. Its height may be found by taking halfof the heel line 
DF and marking it off from G towards H from which point a line JK 
should be drawn making JHG an angle of to GH. The length of 
the ankle line JK is often made the same as the joint measure of the last, 
at other times it is made two-thirdsof the heel line FD; it will be seen, 
however, from § 22 that the size artkle which would be suitable for a par¬ 
ticular district and class of footwear may not be correct for all con¬ 
ditions, but whatever rneastirement majj^ be used it is always Squally 
placed on either side of the point H. 

57. From J upward the line is drawn vertically unless for abnormal 
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conditions, there being with natural physical development Jittl’e increase 
in the size of that part of the leg which would be in front of GH, if that 
line was produced upward ; the amount is theref(y,e put on the ^acki 
/j inch being adtjfd’for eac^ inch increase in the*height%bove the 
ankJe line. . " , • 

• If a line be drawn from H at right aflgles to *he ankle line JK a 
result similar to the foregoing witl be obtained, Nd being madp equal 
to* NM. • . 

Tht designing of the throat requipes^ome jtractice since the straight 
Vipe from J to M must be connected to the instep of the forme by a 
curve which passes througfi'F. The straight line JM must form a 
tangent to this curve, therefore if a perpendicular PJ is dratjn to it the 
centre fol rjie required arc must lie on this line, and as the arc must 
also^pass througl^ F, us centre must lie on the perpendicular bisector of 
F'J ; therefore where K.S awd PJ cut will be the centre for ffic re¬ 
quired arc. The short distance from F to T may easily be sketched in. 
^ 58. The line of the back below K must now be completed. The 

boot at this part must not be made to fit closejy wheg the person is 
standing perfectly tlpright, since provision must be made for the altera¬ 
tion which takes place with the movement of the foot, the shape and 
size of which (just above the counter-point) change consi^rably when 
the foot is flexed on the knee, as may easily be tested by experiment; 
the shape of thr leg at the back of the ankle being now much straighter, 
and when a boot is curved too much at the back, the foot being un¬ 
able to make the boot straight, is forced f|rther forward by the curve, 
so that the foot does not then fit back into the heel of the boot. An 
examination of worn boots will indicate that thij is a vgry common 
fault. 

A ready method of designing the back curve is to select any radius 
as DQ (fig.,22), Q being about ^ inch behind the instep line ; from D 
and Z draw arcs thSt cut at Q; the back of the pattern from Z to D 
may be described from this centre ; from Z and K with same radiu? 
draw arcs which cut at Y, from which centre complete the curve be¬ 
tween K and Z. The point Z must be on the line QY, the two curves 
KZ and ZD will then blend, having a common tangent. 

The amount of curvature necessary at the back of the pattern is 
considerably affeJted by the actual position of the leg in relation to the 
length of the pattern. When the instep is low and the heel extends 
backwards (as describedin § 20) the leg position would not be re¬ 
quired to be placed so far back; this is automatically provided for by 
the long^heel line falling lower with that type of last, since the heel lihe 
also drops with it, and this causes tl»e centre line of the leg to move 
forward. 

Another factor which considerably inffliences the position of the 
centre of the leg is the elevation of the heel. As the back part of the 
foot is raised by putting a heel on the boot, so the distance between 
the contact point at the joint and ft perpendicular droned from the 
back of the heel is lessened, the front of the leg being nearer to a 
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positioo vertically over the contact point. The necessary change in 
the pattern is automatically ]>rovided, because the point E is Brought 
Hear(|r to B with tjie increase in the height of the heel; the line DT 
also becorSes mort liorizontal and the heel line-F)^ being at 10° with 
TD is .similarly affecteB, its /;entre G gradually falling further from.the 
vertical line BC. • t * ’ , 

In lasts designed specially for bootS it will generally be found that a 
line drawn from ^ inch below K towardj D will be bisected'where it 
cuts through the back of^the fQrnie ; the effect of this is to produce a 
pattern with less curvature at the back, this being more satisfactory for. 
boots that, are to be worn in hilly district^br by those who use the calf 
muscle to jfs full extent. » ^ ■ 

59. In varying degrees the majority of leathers stretch, ‘and this 
mu»t not be overlooked by the pattern cutter ;,for if, as a »esult of 
taking the first draft strain over the toe, foe uppei stretches in length, 
then the curve of the instep of the pattern would not coincide with the 
corresponding part of the last; the long heel measure would also be 
increased, and Jherefory to make the upper fit on the “comb ’’ or instep* 
of the last, it may become necessary to last away mole at the back than 
was inteifde^. To prevent these evils the pattern is sometimes altered, 
the process being termed “drafting". One method is to take away 
from the instep an amount equivalent to the increase in size resulting 
from the foregoing ; the effect being a decrease both in the long heel 
measure and the instep girth. Another method is to cut from the 
bottom of the pattern an ajnount which gradually increases from the 
waist to the back of the heel; if this method is adopted the amount 
should be tajeen off tlie forme, not off the standard, since in a boot this 
would cause the leg to incline backward too much. 

Special drafting of the pattern, however, should not be necessary if 
it has been cut by the method already described, because in cutting the 
forme the paper both down the front line and al 5 ng the bottom was 
fiot sufficiently full to allow it to lie down—it had to be slit; the 
upper therefore, if cut this size and shape, will have to be stretched a 
corresponding amount in the process of lasting to make it conform to 
the last; the effect of this should be to set up the desired tension. 

60. Another factor which assists in causing the upper to fit the last 
snugly is the insertion ot the “ stiffener ’’ or “ counftr ’’ between the 
lining and the outer material; if the leather in the upper is light and 
likely to stretch it will not be necessary to*make any allowance, but 
where stretch is improbable, full provision for the stiffener must be 
mlde. For experimental work a tape measure may be tacke^^ to the 
toe of a last as at C, fig. it, leaving its other end free ; this fastening 
to the last will ensure the measurements always being taken from the 
same position ; now registef the size of ^he last in the following direc¬ 
tions, C to F ; C to H ; C to D; a stiffener previously mellowed and 
skived is next moulded to the heel of the last, which should again be 
measured, thdfi by subtracting the^rst measurements ffrom the second 
it will be evident how much must be allowed when'full provision is 
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necessary; it would probably be | inch for women’s and inch for 
men’s. • In medium substance work there will be some stretch, althoiwh 
possibly ndt sufficient, in which pse the stretch ^ust be adequately, 
supplemented. The method of machining must afe be considered, 
since work machined off the fining (i; iSj) wilT stretch more than it 
.otherwise would. * » • 

6i. The.possible effect on ftie leg position caused by adding a 
stiffener allowance should not, be overlooked since it is equkalent to 
movin^forward the whole of the pattern.and ipcreasing the back curve. 
J’he stretch of the material has a similar effect, so that the position of 
th*e leg may be much furth^forward in the finished boot than in the 
patters. With the same material in the upper, and the saipe method 
of machining, the amount which the upper would probably be stretched 
must depend upon thg method of lasting ; this may be by any ones of 
the fhree methotis, “seats upp’’ “scats level,” or “hoisting” {§*339), 
the effect being least by the first method and greatest by the last, but 
m each case the forward movement of the position will be in proportion 



to the amount whiclf the upper is stretched ; this being so, it is obvious 
that the difference in the amount of tension set up by different workmen* 
is quite sufficient to make an appreciable difference in the completed 
work, hence the liference in results irhkh may he caused hy uppers being 
of unequal length. 

The factors which affect the position of the leg are many, conse¬ 
quently a pattern \hich may give excellent results under one particular 
set of conditions such as :— 

(a) Kind of material; * 

(^) Method of machining; 

(r) 4 particular length; 

{d) One method of lasting; 

(e) lirafting on a particular machine; 
may not be as satisfactory shot^ld one of th# factors be changed. 

62. In connection with the inclination of the front of the leg the 
method of lasting the boot is a very important consideration since it has 
so much influence on the stretch of the upper, for the frdht of the last 
has a slope and tl?e upper should fit tightly enough to prevent it gliding 
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down but when the upper is stretched in length so that A comes for¬ 
ward to C (fig. 23), then the apex of the angle AB will have to'sink to 
the^pex of the a;|gle CD, before it, rests on the last, and assuming 
'there hasten nf) alteration in the ai^ount laste(J down at the seat, 
then the effect would %e to^ive a forward inclination to the top of the 
leg ; because of Ak it is usual to design the pattern with a forward in-i 



clination for “«eats up ” method of lasting and with a slightly backward 
inclination when the hbisting system of lasting is intended to be used. 

63. ft i^ usual to add to the bottom of the standard an amount 
which is referred to as the “ lasting allowance,” which makes provision 
for the thickness of the insole and also provides the surplus necessary 
for the particular method of attachment. 



* The allowance required for stout material is greater than that 
required for lighter leather, the amounts varying as follows :— 
Handsewn, J inch to | inch ; 

Machine welted, i inch'to I inch ; 

Blake sewn, ^ inch to | inch ; 

Men’s heavy riveted, | inch. 

The systefh of standard construction that has been ^described will be 
found useful for men’s and children's, as well as for women’s work, as 
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is illustrated by figs. 24 and 25 ; there should be a differegce, however’, 
in the character of each. Men’s work is rarely cut so high in the leg 
as women’s’, and the girth measivements being gr^er even whei» me 
length measures ^e ‘equal g^ves to the pattern a'heavindks that is 
generally purposely avoided in women’s fo^wearT 



. CHAPraR VII. 

CUTTING THE PARTS. 

U4. *Y nt-w cutting the parts it is usual with a boot pattern to commence 
with ^he vamp—except in the case of a Derby, wr qjiarter-o/er v/mp 
—because its margin has such an influeftce on the appearance of the 
shoe. 

The depth of the vamp at the front is generally decided by fashion,, 
but when it is yery long there is difficulty in removing the boot from the 
last, while it is still more difficult to insert the las't again for channel 
closing 8.n(^ bottom levelling ; besides this, it increases the task of 
putting the boot on the foot; consequently the deep vamp should be 
avoided in boots for elderly persons, or those who do not find it easy 
to stoop. When the vamp is deep its edge will cross the metatarsal 
bones, and there being little flesh at this part the pressure of the keen 
edge may cause pain. the heel is raised the inclination of the 
metatarsal bones to the ground line is increased ; this will be provided 
for in the last, but unless the vamp has been accurately cut there may 
be so much contraction when the last is removed, that in wear the boot 
will be very uncomfortable ; therefore it is not advisable to design deep 
vamps for boots intended to have high heels, but with low. heels little 
discomfort should be experienced. The vamp may be described as of 
tiormal length when its front coincides with the joint position. 

6$. The length of the wing of the vamp is important, as those will 
know who have had the misfortune to wear boots in which a seam came 
across the prominence of the fifth metatarsal bone. Behind this 
prominence the outline of the foot is formed principally by the peroneus 
brevis and peroneus tertius, and there being no bones immediately 
beneath the surface the pressure of a seani would cause no serious 
inconvenience, consequently if the bone referred to is avoided, the 
length of the wing becomes a question of appearance and expediency. 
Tlfe particular effect on the appearance must be decided by th* design 
of the other parts of the shoe; buf convenience is more important, since 
the seam comes in the waist of the shoe where there is little strain in 
wear; the vamp, however,‘requires the, best of the material and to 
increase the length of the wing is to increase the proportion of the shoe 
which must be cut from the best part and thus to increase the cost and 
also to reduce*the opportunity of ufing the poorer parl^l of the material 
where it would not be detrimental to^the quality of the shoe. 

' 46 
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* 

66. ^ Before discussing the other parts of the vamp, the* shape 
from Q’ to A (fig. «6) must be considered ; as there is no seam doyn 
the front oC the vamp it will be necessary to cut bottwsides in one piece.' 
To design the patteyi first draw^he line QA; but jt will be ob^rved that 
at R and b^ond .V it stands above the fo|me, and as all leather has 
•some stretch (it being comparativgly easy to stretch if oter a prominence 
such as the'toe of a last) do not use the line Qa but dratv^ line 
Qk which would be the position of the front line if th^ last was 
withouf a puff, then taking a position midwatf between the two lines 
fli^w a third line QP; it is, of considerable importanci; to the laster 
which of these three lines Ts used when designing the vaiflp. If a 
straiglh edge be placed from A to L it rJill show a much deeper 
hollow afQ jthan would a line from N to L, and this hollowness (A to L) 
enal^les fhe laster, to bring the upper to the last at this part witj;i fhe 
minimum difficulty; but theft is also another consideration, that is, 
, the excess amount of material which the laster must dispose of around 
^he toe. If a point is fixed where the side of the cap would come 


.0 



—a-s S, fig. 26—anti the curve measured from that point past T to 
each of the three lines, it will be evident that the laster’s difficulty 
at the toe will be greatest if the vamp line is placed at A, while the 
middle line lessens the difficulty at the toe but increases it at the joints. 
By many pattern designers the laster’s difficulties are ignored in 
deference to what is considered a more important factor in the appear¬ 
ance of the finished boot. “ Draft ” in the made-up shoe is discussed 
in § 327 ; the pattern designer should assist the laster to secure it, he 
I therefore shortens the liSe from A to the counter-point and by this 
means ensures extra tension. When the first draft strain is put in at 
the toe 4ht upper may be tight either at the top or along its bottom 
edge, but unless the upper is very evfnly balanced it will not be equally 
tight ak both places ; in the ideal upper the process of lasting should set up 
uniform tension over the whole ef its surface, Stherwise uniform contraction 
wilt not take place, and without it the retaining of the forme of the last 
will be impossible, therefore any undue shortening of the front line is 
inadvisable. * • 

67. Sometimes other considerations influence the position of the 
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stances must be parallel to the line AB, and the width of must be 
two-thifds of EF—F being on the line DC produced. 

Fig. zS’illustrates the method of cutting vampi^,so that the toe of 
one fits into the opening of atjpther. The line AB is prodifced to C, 
and .the toe of the pattern brought back, sc^that tDHE is the same as 
.BAF. The'curve BF can then be sketched, allowing <t to touch at H. 

Fig. 29 illustrates a method of cutting® circular ^mp by gecjpietry; 
the vampf line. AB is produced to H; the perpendicular diitlance be¬ 



tween the wiuest pari 01 me joint, D, and the line AH is trisected, 
and usiqg one of the divisions as radius mark off C from B ; C thSn 
is the centre of the arc BE. Let F be the point where the instep line 
cuts the edge of the forme, then to connect this to E find the perpendi¬ 
cular bisector of EF, on this lyll be the cdhtre of the circle of which 
the arc is a part; to find the exact position draw a line from C which 
will determine the meeting point of the two curves BE and EF. Any 
shape wing can be obtained by alterigg the angle of CJ tcfAH. 

In designing tfie throat or front of the vamp, an attempt should be 


50 


BOOT AND SHOE MANUFACTURE. • [68-71 


made to emphasize the character of the last; one with a square toe, 
for example, should have pronounced curves at H (figs. 24 ahd 27): 
the> effect of the ap^ularity being to give boldness and heaviness, con¬ 
sequently it is generally adopted for heavy class-wo^k, especially men’s; 
in .contrast to this the small opening which is nicely founded harmonizes 
better with the i.airow toe of a small fitting last (see § 84).' 

68. A subject' which hac not received sufficient attention is the 
importance of avoiding an angle at the junction of the vamp and 
quarter. A skilled lastgr can mould to the last almost any upper, 
however faulty it may be, but whether it will retain the shape of the 
last when the latter has been withdrawn', and whether it will be com¬ 
fortable nhen on the foot, will to a large extent depend upon the 
upper itself. If the vamp is joined to the quarters with a sharp angle 
(made by AB and BN, fig. 28) this angle will not be le.ssened in the 
process of lasting, since the vamp seam prevents this part of the upper 
stretching, and the laster cannot permanently contract the fullness below 
the angle; true he can bring it down on the last, but this sets up con¬ 
siderable tension and ^a relative amount of contraction takes place when 
the last is removed, but it does not prevent the angle then reasserting 
itself to' the detriment of the appearance, and in wear the restriction 
across the vamp will always cause discomfort. If the angle cannot be 
otherwise avoided it will be better to straighten the front by adding in a 
little at B. 

69. The edge of the vamp may be left just as it is cut, or it may be 
“ turned in ”; the latter being the usual method when the material is 
thin, or not sufficiently solid to give a satisfactory result when left raw 
edged. Vamps cut from fabrics are either'" turned in ’’ or bound (§ 74, 
style 6). The allowance for turning in is usually inch. 

70. The vamp outline being marked on the standard, the " quarters," 
“backs,” or “back-quarters,” may now be cut; to do this place the 
standard on a sheet of paper, mark around it with an awl and prick 
through the position of the vamp; then, removing the standard, with 
the aid of the vamp finish marking its position on the quarter pattern. 
Assuming that the stiffener has been provided for, it will only be neces¬ 
sary at the back to provide for the seam (§ 76) which will require 
^ inch for boxcalf; y^'inch for glace kid; and inch for waxed 
kips; the principles which determine the amount art- as follows ;— 

(a) Tender material would break out with too meagre an allowance, 
hence the more nature the fibre has the Smaller will be the amount , 
required. 

‘ {b) Stout or harsh leather will require larger closing threap, conse¬ 
quently a larger needle; andithe allowance must increase corre¬ 
spondingly. 

71. The amount which must be allqwed as a lap for the vamp will 
vary between ^ inch and ^ inch, being determined by the following 
considerations:— 

{a) ' Tke^Mckness of the leather in the quarters. i To reduce the 
unevenness caused by the seam, the edge of the varajf should be skived, 
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as also the edge of the quarter, and the unevenness can then be reduced 
in proportion to the width of the scarf, but to produce uniform r^lts 
stout leather will require a wide* scarf than lighten tgaterial, and l^ce 
a larger lap. 

■{b) Very light and soft leather may oi^y have one row ot stitching 
on the vamp and only a sufficient lap would then bS necessary to ensure 
a^ level surface for the feeding device dflring vam^ng; stout teathers, 
however, may have three rows, and the third row may not tie close to 
the otWers, under such circumstances the^ap aHowance must be increased. 
- , (f) The difficulties of Jhe machinist must not be ignored, since 
where the lap is not sufficient for the pressure foot to haVe a level 
bearing satisfactory work is almost impossible. 

((/) Whpn the margin of the vamp is punched, a row of machining 
beiijg btyond thf punching, then for this also provision must berfuifde. 

72. The top edge of the Quarter may be cut straight, or to any fancy 

design. If the leather is sufficiently stout and firm that it can be left 
raw-edge, the design may be varied without much additional expense; 
but when the edge is turned in its shape may depend on the machine 
with which this operation is to be performed •(§ 169), but whatever 
method is used simplicity of design tends to minimize the expense 
both of cutting and closing : inch should be allowed for folding. 

The top of the boot may be bagged (§ 74), in which case if it is curved 
.j'y inch will b; required, but if it is cut straight, as it usually is, then 
the allowance will depend upon the depth which the fold is intended to 
show inside. • 

The front of the quarter will be cut to the standard unless it is 
“bagged,” or “folded,” in either case the allcwvance would be as 
already given. 

73. When “ paste fitting ” was the usual method in upper machining, 
the cutting of the linings was considered unimportant, since the fitter 
corrected any defects, provided there was sufficient material. With, 
modern methods, however, greater accuracy is necessary to economize 
both material and labour. 

The lining pattern is cut from the “ standard pattern,” which should 
be marked as to whether provision has been made for the stiffener, 
since if this has been added it must now be deducted because the 
stiffener comes between the lining and the outsides. The lining should 
not be as large as the outsides, therefore for J inch fabric seam only inch 
should be allowed at the top (N, fig. 29), and graduated to /j inch at 
the bottom; this would ensure sufficient tension to prevent “ full liv¬ 
ings”. •From where the quarter terminates (B, fig. 29) to the end of 
the toe a fabric closing allowance will tie necessary, but it is not unusual 
first to pivot the pattern at B, until at the toe (A) it is ^ inch lower 
than the vamp line; the necessary alteratioi? being made at the bottom 
outline; the effect is to secure a smaller fitting lining in the forepart. 

Cotton and linen fabrics are generally used for the liijjpgs of boots 
for women and cljildren; they are usually supported at the edges where 
the eyelets will be by a leather facipg, the width being regulated by the 
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size eySlet to he used and the style of finishing the edge. Tne jize of 
Nthc^ning may be reduced so that the facing only has a lap_of J inch. 

* the top of (h* boot the lining cnay be finished off with either a 
cotton, sillf, or leather topband; the last, should Be ^he entire width of 
the top of the leg and be attached to the lining with a lap similar to the 
facing. When eifhSr silk, or cotton topbands are used the leather fac¬ 
ing shff'dd be conUnued to the top for support; the lining also beitig 
, stronger tfian the silk, should be cut the^full height of the boot. Kor 
the methods of treating edges see f; 74. ’ 

The allowance for the back seam of the linings will depend upon 
the style adopted ; many of these are described in § 75: the ordinary 
seam allowance isinch, but this may be reduced if a tape is jiut to 
strengthen it; with the lapped seam the allowance must be equal to 
hall' the amount of the finished lap ; a wide lap caiVnot be recomfnended, 
because the back does not then sit so v/ell, the reason being that the 
edge ]K, fig. 28, would be machined at LM although the line JK is so 
much shorter. 
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MliTHODS IN W?flCH EDGES MAY BE TREATEB. 

74. Th*k edges of boots or shoes may be finished in either of the follow- 
injj^styles.— , , • 

(1) The outsides left ra\#edge, the lining (if of leather) being raw. 
edge also, a piping being sometimes inserted. 

(2) Tbe outsides left raw edge, the lining being turned in. 

(3) Tbe outsides turned in, the lining being,raw edge (if of leather). 

(4) The edges •“ bagged,” i.e. the face of tho lining is put to the face 
of the outsides, the edges are then machined round, after whith the two 
pieces are opened out and another row of machining put round the 
edge, thus by keeping the fold flat it receives a finished appearance. 

(5) The eiges may be bound with either leather, leatherette, or 
galoon, the material being bent in the form of a letter U ; one edge 
would be on the outside and tbe other injide, but both edges are kept 
down by a single row of machining. 

(6) A binding material such as leather, galqpn or velvet may be 
closed to the edge of the cover and then the loose flap turned back; 
in this style the face of the binding material would be laid on the face 
of the covQr for the operation of machining it to the quarter ; the flap 
which is turned o^er on the lining would be held down with another 
row of machining. 

(7) The previous method may be varied by putting the turned-back 
flap between the leather lining or facing and the outsides. 

75. Styles in which linings are joined at the back seam. 

(1) Closed, then opened out and rubbed down to make them lie 

flat. 

(2) The same as (i) only strengthened with a tape put on the side 
which comes next to th^ foot. Sometimes a leather backstrap is used 
instead of a tape. 

(3) ^ lapped seam strengthened with a tape which comes next to 
the foot (see fig. 30). C and E rtpresent the two linings which are 
lapped at D, AB is the tape and F, G the two rows of stitching, both 
linings being caught at F but pnly one at < 5 . 

(4) In fig. 31, H and J represent the two linings which are lapped 
at P, KL is the tape and M, N and O the three row^f machining, 
only the centre*row passes througfw both linings; only"^ inch lap is 
required. 
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(S)‘In fig>. 32 Q and R represent the linings, R being folded.at V ; 
ST js the tape which in this style does not come next to the foot; V W 
are the ti^o rows, ol machining, the ^pace between them being about 
in; inch. . • ^ 

■ '76. Styles in which the Skvk scam can he finished. 

(1) Closed, tfiejt opened and rubtjed down ; only suitable for light ‘ 

flexible leathers. . . 

(2) As* (i) with a tape at the back anti a row of stitching ot^ either 
side as in fig. 33 ; Z being the ta[)C and XY the two rows of stitching ; 
this style is used when the leather is too hatRih for the previous method; 
it also strengthens the seapt as the tape takes part of the strain which 
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Fig. 31. 


otherwise would be borne only by the row of dosing ; the stitching is 
often added for ornamentation. 

(3) The' closing being done with the flesh sides of the leather put 
together, the seam is therefore raised on the outside and must be covered 
with an outside leather backstrap (see § 189). 

(4) Machined edge to edge with cross-stitch machine, and finished 
with an outside backstrap ; this is an excellent method for stout leathers. 

(5) Closed as No. 1, a thin piece of leather being placed between 
the two bac^ts ; when opened out this is trimmed off with a welt plough, 
then damped and “ set ” with a welt iron ; this method is used for stout 
or harsh leathers which when opened out as in No. i would expose the 
stitching, the latter being now hidden and protected by the welting. 



Fig. 32. 


Fig. 33- 


(6) One edge lapped over the other; useful for stout or harsh leather, 
also for economy, since only one operation isjiecessary if a twin needle 
machine is used. 

j 77. Three' details are important when designing the Derby pattern. 

(1) The vamp must not be so deep that it is difficult to put the boot 

on the foot. ‘ 

(2) The tabs must not come so far forward that they cause discom¬ 
fort when the fobt is flexed.* t 

(3) The seam should not come on the prominence of the fifth meta¬ 
tarsal, the foot often being very tender at this place. 

If the end of the tab coincides.with the joint line jt should be satis¬ 
factory, but it may not extend beyond the instep position—as in a 
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Bluchej-; fashion decides its width, its shape, and its {^sition; the 
first varies with the material and character, as stout material require a 
wider tab and the effect is in harmony with strengtj),^ It may be mlr, 
five or six twelfths *>f the widtl^ of that part of the pattern. • 

The cutting of the vamp is more impotent than that of the quarters, 
• and the first consideration should be, not the difficftWes of the laster, 
hpt the ^pdarance and comfort of the finished boo^ for these ^11 not 
be satisfactory if the vamp joins the quarters at a sharp angltfat B, fig. 
34 ; tlferefore if on account of the ^lape of Ihe last this angle cannot 
Otherwise be avoided, then th^p^vamp should be “ blocked ’’ or “ crimped,” 



which operation niakes for economy, since it affects not only the appear, 
ance of the finished arltcle but also saves much labour in the lasting 
and treeing rooms; the dotted line indicates the lapping of the quarters 
on th%vamp, the allowance being as in § 71. • 

The tongue may be cut in any of the following ways:— 

(1) Similar in shape to the tongue of an ordinary Balmoral. 

(2) Full bellows, or wate|;-tight tongutf to the top^f the 1 ^. 

(3) Half water-tight tongue; this is only attached to the side of 
the quarter up to a point just beyond the instep; it may be put in just 
as it is cut from the flat material or,it may be previously*blocked. 

(4) Sometimes the tongue is cut with a seam down its centre, the 
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seam being 90vered and strengthened with a neat strap; material that 
is small in size can often be utilized in this way. 

^he tongue is ^tached to the vatep by one or two rows of stitching, 
being eitlfcr laid on top or underneath thf vamp; 'che^latter is considered 
the neater way, but as it is .necessary to slit the tongue to fit it into the 
corner C, fig. 34, ‘it cannof be considered quite as satisfactory as the' 
other i;nethod in wViich slitting is unnfessary. 

If the tongue is cut with a seam down its centre the curve at the 
throat should be less thap thatiof.the standard pattern, otherwisfe it will 
be too full at its edges. At G, fig. 54, the tongue should stand back 
about 2 ifich. ' 

For cutting the half wfiter-tight tongjie the desired shape sho'uld be 
sketched on the standard as in fig. 54; the folded edge qf a piece of 
paper being then placed underneath the pattern f.s at.AB, the'line.CD 
can be pricked through also as far as E; the pattern being now rotated 
about B the top is turned until more of the outline between B and G 
coincides with the folded edge of the paper enabling more of the line, 
from E to F to be pripked through; this method must be continued 
until G is reached ; at CD the paper is folded and HJ marked; the 
amount *hich will be required will depend upon the width of the facing 
since the ro‘w of machining on this must catch the edge of the tongue; 
in fig. 53 the folds are shown by dotted lines. 

The linings are generally cut in sections, since the vamp and quarter 
cannot easily be cut in one piece; when the quarters are of leather, 
the vamp and vamp lining, may be cut the same size; in machining, 
the vamp lining would be fitted between the quarter and quarter lining. 
Leather varvp liningf may be joined down the centre, but fabric would 
not. 

78. With button boots it is usual to make the opening of the front 
or “ cue" of the vamp a little wider than for a lace boot, otherwise it 
would look cramped where the button-piece ended*; the inside quarter 
■jMttern must have a seam allowed (§ 70) for attaching the button-piece, 
but the outside quarter may with advantage be cut smaller than the 
standard pattern, the amount being graduated from nothing at the bottom 
to inch at the top. 

The button piece must not be cut the same shape as the inside quarter, 
because it is so liable to stretch both in machining an& in making, that 
instead of fitting close to the side of the leg its edge would stand off 
in flutes; it is therefore desirable that the ofttside edge be shortened, 
and since the difference between the length of the two edges AB and 
CD, fig. 35, will be in proportion to the sharpness of the angle »t E, it 
will follow that if the button piece is made with less curve, the two lines 
will be nearer alike in length and the desired result be obtained; using 
the inside quarter pattern or# which the se^m has been allowed, the front 
line from E to B can be marked, then pivoting the pattern at E, A can 
be brought about 2 inch below H. At EF and BD the pattern must be 
wide enough #Rat the button-holes qre not too near its edge or too close 
to the seam; apart from this the width is decided by taste and fashion. ; 
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The line CFD may be varied in shape as in figs. 35, 36^37, 38; the 
design being selected according to the character of the boot and Ae 
method 0/ machining. For men’s work fig. 35»i.s always use(^its 
edge can be finisljsd'in style%(i), (2), (3) or S 74. F!^. 36 may 

be finished -in styles (i), (2), (3), or pipal; fig. 37 in styles (i), (2) 
• or (3); fig. 38 is generally bagged The allowance’af the edge CFDB 
must be decided by the methoS selected. Buttdfi-piece linings are 
often cut in two sections, as tliis is economical and not detrimftital either 
to appAirance or utility; at the edge CFOB tl»e allowance required will 
^fpend upon the style of finjsh, but the amount necessary at AEB must 
be decided by the method of attaching the button-piece linitig to the 
lining >Df the boot (§ 188). , * » 

79. The, designing of the French or waved back golosh may be left 
almpst tfttirely tq tast«, although on two points certain principles ijfio«ld 
not be ignored. If at the Wack the golosh is too low, the seam will 
^ come at the part where the back curve is most convex, thereby adversely 
^fleeting the appearance, but the golosh being too high causes the seam 
to come just where the back changes its shape vitb thq movements of 
the foot, and this strain on the seam soon weilkens it; \ inch above 
tbe counter-point gives .satisfactory results. The height o^ tfie golosh 
at the side, and the relation of its curves to those of the vamp need 
studying for appearance; where the golosh meets the vamp the curves 
FE and FK, fig. 29, should be symmetrical about the line FJ which is 
perpendicular to the pitch line, and if the vamp has a long wing with a 
flatness at FI, the golosh having a similar fatness at M, a line drawn 
from one flat place to the other should be parallel to the pitch line. 

Whole goloshes cut to inter-lock must not be.deeper at the back 
than AE, fig. 24 (see § 67). 



chapter IX. 

SHOE PATTERNS. 

u. tion of shoe standards the following principles arc 

iiri^rojtant:— 

(rt) The uppers should fit as closely a^> possible around the top. 

(b) Provision should be made for probable stretch during manufac- , 
ture. . 

The last-nvrker hejps to make the shoe fit the foot by thinning the 
quarters of the last and increasing the curve of the back, thus shortening 
the line‘(ij*', fig. ii. The pattern-cutter with a similar design after 
cutting the mean forme in the usual way, reduces its si^e at F, fig. ii, 
thus further shortening the line CF; a greater tension is therefore set 
up around the top, the object being that in the process of lasting more 
of the stretch in this part shall be taken out. If however the pattern- 
cutter sets up too much tension, the contraction will be so great when 
the last is removed that the upper will curl inwards and the foot will 
not be able to fit tack into the heel of the shoe at H ; another very 
serious result being that the strain considerably weakens the back seam. 

8i. The design of the top of the shoe cannot be left entirely to 
taste, since its height at the front is limited by the alteration.in the shape 
of the foot at the throat, when it is flexed on the leg. If the position 
of the heel line is located by the rules already given, then a line drawn 
at 5° less will, by crossing the outline of the forme, indicate the limit 
in height for the front of the shoe. The height at the side is governed 
by the height and position of the outer ankle, the lowest part of which 
would be at that part of the top of the shoe which is cut by the per¬ 
pendicular erected from the centre of the heel line, as CD, fig. 26 ; 
this will not always be at the same distance from B, since the amount 
decreases as the heel is raised and is greatest when there is no heel. 
The height of the finished shoe at J should not be more than 2J inches 
for women’s and 2J inches for men’s (measured perpendicularl)*to GH), 
otherwise the ankle will be chafed by the sides of the shoe which in 
turn will be considerably stretched in the quarters by the protruding 
outer ankle. * • 

At the back the depth is affected by the alteration in shape of the 
back of the Jpg when the foot is either extended or flexed in the action 
of walking. The effect of the shoe being too deep ^ill depend upon 
the flexibility of the upper; if it ij stiff at the back the shoe will b? 



82, 83] 


SHOE PATTERNS. 


59 


forced qff the foot with the contraction of the calf mustje, and the 
friction set up will adversely affect the hose ; but if the material is soft 
the back of the shoe will yield a«d a crease will formed; ^ ii/rch 
above the counter-pi»int should bf ample for men’s and women’s,’although 
in many instances I inch is allowed, • 

• 82. The hollowness of the curve at M, ffg. 26, is hntiiely a question 

of^aste since'it is not affected by the movements of the foot, bat the 
shape at k and L may depend upon the method of machinirtg. The 
top of tfie shoe may be finished in eitber'of this following ways ;— 

•,(i) When a leather qua]^ter-lining is used, the covers or outsides 
being raw edge may be fastened to the lining with a row of rilachining 
around*tl^e edge which would tiien be trimmed square; a piping, how¬ 
ever, is sometimes inserted. 

(#) Tlie coveip may be raw edge, the lining—either linen or U-jitlfer 
—having its edge folded, or tiflned in. 

, {3) The lining—when leather—may be raw edge, and the cover 

iffded 

(4) The top ma^ be bagged, using cither a Qibric 01; leather lining, 
in which case the shape of the top would be designed as at L, fig. 26 ; 
if the curve at M is flattened, less difficulty will be expjriSnced in 
bagging. 

(5) The lining being either leather or fabric, the top may be bagged 

from K a''ound to K, the front from K to the vamp being folded. 
The front in this instance is always designed as at K, a leather facing 
or leather lining being necessary. . 

(6) The tops of canvas shoes and ward shoes are often bound with 
galoon which the machine evenly shapes to the fcjrm of a»U, the two 
edges of which are kept down with a single row of machining. 

(7) A binding material such as leather, galoon, velvet or fur may 
be closed to. the edge of the cover and then the loose flap turned back 
as with a folded edge ; in this case the face of the binding material 
would be laid on the face of the cover for the operation of machining it 
to the quarter. The edge of the flap which is turned over may after¬ 
wards be kept in position by one of the following methods;— 

(a) By “ felling ” it down to the quarter-lining. 

(^) By placin^around the edge another row of machining which will 
pass through the edge of the turned-back flap. 

(c) When a leather lining is used, the edge of the flap may be 
turned in between the lining and the cover, the result being a lighter 
and neater appearance. 

(8) ^Sometimes the tops of canvas shoes are folded twice, this is 
known as “rolling”. The necessai^ allowances for the top of the 
quarter pattern will be as in § 73. 

83. It is usual to line the»quarters of’shoes with leather; this is 
partly for appearance, since a delicately tinted lining gives to the shoe 
an effect which cannot otherwise be obtained, but even if this is ignored 
the amount of ft^ction which usually takes place at the heel makes a 
good heel lining indispensable. T^e linings are generally joined at the 
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back-»-althQUgh it is admitted that to have two closed seams together 
is very undesirable, especially considering the great strain at this place, 
sdtaetimes linings cut so that a seam at the back is avoided; this, 
however,*cannot always be recommended, since'if (fie lining is cut large 
. enough to fit back af W, fi^. 26, it will be too large at H-, while if BH 
is connected with’a straight line, the tension set up at W during thtf 
procass of lasting Vill be folkiwed by relative contraction'when the Jast 
is withdrSiwn ; this causes the lining to* spring away from the stiffener 
unless a very good adt^esive 4 ia» been used and the shoe allbwed to 
remain on the last until the lining is secujely fixed ; linings should pdt 
be cut irf this way when there is much curvature at the back of the last. 

If thedining is of leather only a closing seam will be required at the 
back, but the lining around the top must be less than the outsides by 
aboig j._, inch, according to the nature of the lining apd of th(? outjides, 
while at the bottom of the back it shouM be J inch smaller, otherwise 
it will be difficult to ensure clear fitting linings. A similar method 
should be adopted with fabrics. „ 

The vamp5 are geperally lined with a fabric. It is important that 
the leather quarter Ihiing should make a separate leather facing un- 
necessa^.^but the quarter lining should not be joined to the vamp 
lining where the quarter is joined to the vamp, since the two seams 
coming at the same place may cause discomfort; in fig. 43 the dotted 
line AB is the edge of the quarter, the solid line indicates the position 
of the vamp, and CD the edge of the leather quarter lining. When 
fabrics are used for vamp linings it is usual to avoid a seam down the 
front, but if the leather quarter lining is cut much shorter than the 
outsides, tbe vamp lining would have to be joined to the quarter lining 
before attaching the latter to the outsides, in which circumstance a 
seam down the centre of the vamp could not easily be avoided. 

The warp threads should be in the direction of the length of the 
shoe ; sometimes, however, they are cut on the cross or “ bias ”—with 
'the threads running diagonally; the only argument which can be 
advanced in favour of this is that the laster can with greater ease bring 
the material to the last; this must be conceded, but the disadvantages 
outweigh this, since it is so well known that material cut in this way 
will not retain its shape but yields in the direction of greatest strain, 
therefore in wear such boots would quickly lose their shape. 

84. The successful cutting of “Court” and “bar” shoes is not 
difficult if the lasts are correct, but if they are defective satisfactory 
results cannot reasonably be expected. For the Court shoe to cling tp 
the foot the bottom of the last from the joint to the heel must be 
similar in shape to the corresponding part of the foot when it is support¬ 
ing the weight of the body (§ 24); should it be otherwise the foot will 
quickly make the shoe this? shape and the result will be that its sides 
will gape—/.e., stand away from the foot. 

Writers give different methods for designing the Court shoe, but the 
reason is notTar to seek, since lasts differ so much th^ a system which 
produces excellent results under ope set of conditions may be un- 
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satisfactory when the conditions are varied. One method is shown in 
fig. 40: AB is the folded edge of the paper; AC the (Jepth of th^ 
front—generally J of the last length ; CD (perpendigijlar to AB) eqtuls 
half the width of thys last from the edge on one side to' the et^e on the 
other; the position of the length of the pattern ishiarked on AB as at 
li ; having trisected CD, from its first division—F->d?aw a line to E ; 
let,FH hisectr the angle CFE ; wh^re FH cuts CE will be the cen,tre of 
the arc for the front. If it is desired to make the front more angular in 
shape tlfe centre may be taken nearer J‘i fig- iq, tmd a smaller radius 
iTstd. 



Fig. 39 shows the Court shoe cut to a last where the result obtained 
by the previous method would not be so satisfactory since the toe of the 
pattern if raised to the line AB would cause such an excess of material 
around the feather that the laster’s work would be made very difficult. 
Having cut the forme and drawn the lines ,CD and CF, find J by the 
previous method and connect it with B, the desired height of the shoe 
at the back. Economy cannot be entirely ignored, and §ince many 
Court shape shoes are cut from fabrics the effect of both methods should 
be considered. The pattern produced as in fig. 40 causes the minimum 



of waste as is seen by figf 42 i but fig- 39 causes the opening of the 
quarters at AB, fig. 42, to be greater, the waste being thereby increased. 
The pattern is often cut with a seam at the side, in which case tSie 
tension at the top can be effectively mcreased by cutting away inch 
at CD, fig. 41. When the quarters are lined with leather, it should 
extend as far forward as the opening at tlte front, otherwise it would 
not cover enough of the inside of the shoe to ensure a pleasing ap¬ 
pearance. 

85. The Albert, or tab slipper is, a development of tlft Court shoe. 
To obtain satisfactory results the forme should first be cut; this has not 
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always tJeen done, but the great improvement in slipper lasts in recent 
vears necessitates an alteration in the method of cutting the pattern. 
X.Using the formf, now mark the hgight of the shoe at the back (g 8i), 
this gives point A, fig. 48 ; from A with^^the hechm^sure as radius mark 
the point K where ft cut^ the edge of the forme and draw the line 
CBl); let E be>the toe ol the forme, then one-fourth of EB marked off 
abovi^B will indicutc the depth of the tab ; let BF be jierpendicular to 
CD, and'trisected, then from the first division the line HA'is drawn, 



the shape gl HLl) can be sketched in and from D the line JK can be 
drawn perpendicular to CD; if the seam is made as in fig. 41 it will 
help considerably to make the top of the shoe fit closely. Unless a 
stiffener allowance is added a little reduction should be made at A 
otherwise the shoe will be too full around the top. 

The only way to machine this shape slipper is to bind it, unless the 
uppers are both light and .soft—some felts for example—which may be 
bagged. ‘ 



As the line CD is so much above the forme at M a corresponding 
reduction may be made at N. The principle involved can often be 
applied. ^ 

86. The cutting of bar shoes jiffords the pattern cutter an excellent 
opportunity for the development of original designs ; most of the guiding 
principles have already bees referred to, for example:— 

(a) The designing of the vamp. 

(i) The height of the shoe at the back (§ 81). 

(f) The baight under the ankle (§ 81). 

(d) The height at the throat (^*81). 
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B^ween the vamp and the throat there may be one bar, or several, 
but the principles to be observed are the same; the direction of the 
bar should be that of the inllep line, the paper being folded over at ^ 
outline of the forme; with the inVntion of tightening the sl^pe, either 
at th,e front ijr around the quarters, the an^e at which the bars are cut 
«may lie altered, but any deviation from the angle naipe^ will only result 
in tightening.one at the expense of the otljer. / 

• 'I’he position for the buttqjis in a bar shoe is left to fashijn #nd to 
the judgment of the pattern cutter, ther^j are no inflexible rules which 
jnust be observed, hence the great variety of tfesign; for a guide, how- 
eV6r, draw a perpendicular t«*the vamp line at the position decided on 
for its^depth; the perpendicular (without ihe lasting allowance) is 
trisected'as for a Court shoe, and a line drawn to the top of tfie back as 
AB, fig. *52; the shoe may be designed with the buttons on this liye. 
The*front can be'obtamed as in fig. 39. If it is desired for econcrtny to 
reduce the length of the bars, a line for the buttons may be obtained by 
• trisecting the instep line and connecting the first division with point A, 
V S2. 

There are many»ways by which the quarters jiay be attached to the 
vamps. They may be laid on the vamp, in which case ghey are 
generally joined at the centre of the vamp, the seam being cwvered with 
an ornament. The edge of the ijuarter which overlaps the vamp may 
be left raw-edge, or be turned in and may be cut plain or with fancy 
design. 

If the vamp is laid on the quarters, these may be joined at the 
centre as already described, or the vamp may lap over the quarters as 
shown in fig. 52, the edge being either straight or of fancy design ; 
preferably at C the angle should be nearly, if not qftite, squiTre. 

87. Thiee things are interdependent in bar shoes :— 

(a) The character of the particular design. 

{b) The material to be used for the lining. 

(r) The method of machining. 

Bound edges. With a few exceptions any design, with any material 
in the lining, can be machined with bound edges, but it is advisable that 
leather should be used for the lining where the button-holes will be. 

Bagging. Many fancy designs, with any material in the lining, can 
be bagged, provided that it is possible at all places to add the necessary 
. allowance for bagging, and to turn them satisfactorily; but where the 
button-holes are to be it i* advisable that the lining should be supported 
with leather. 

Beading. The outside may be beaded if there is room to add tiie 
necessary allowance, under which cirfumstances a leather lining would 
be used for«t least that part of the lining next to the beaded edge. 

Beaded linings. The linings may be tur*ied in and the outsides be 
raw-edge, provided that it is possible to add the necessary allowance; 
either leather or fabric may then be used. 

Raw-edge. lYhen the design is such that it is not p«sible to add 
the necessary allowance either for ttirning in, or bagging, then (apart 
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from binding) the only method of machining possible is raw-adge, and 
a leather lining will be necessary but a pi^g may be inserted. 

\88. Whole-cut „shoes can be ma^e economically ftom fabrics, 
but the isethod df machining must be decided before attempting the 



Fig. 44. 

II 

pattern ; it being customary to use a fabrit for the lining, the top of the 
shoe from A around B to A, fig. 44, must either be bagged or bound , 
(for machining see § 192). If it is to be the former there must be an. 
allowance of gbout inch according to the material. To produce 



a pattern like fig. 45 cut the shoe standard to the desired shape "at 
DAB, fig. 44 ; now draw a line CB and putting the back of the pattern 
below it an amount equal to the intended machining allowance, let the 
front cross the line where the facing is to be, as at D; the part of the 
pattern BGE can now be marked around, then rotating the pattern 
about D bring the toe to the line CB and finish 


O—tracing the forepart. If the last is suitable for 
^ \ this style of shoe it ougAt not to be necessary to 
rotate the pattern about D. Fabrics often require 
a stiffener allowance. By folding the pjper at 
Fro. 46. pattern as fig. 45'can be cut out; the 

facing can now be designed, it must co|pfe below the 
dotted line DA, fig. 44, lar enough that it has a firm hold; both 
facings are cut in one piece as shown at fig. 46, and since the lining 
does not come above the line DA, fig. 44, it will be necessary to use 


a leather insiile facing which must be at least | inch, larger than the 
outside facing to ensure it bein% caught when the top facing is 
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machined. If the shoe is of leather, the facing may put under¬ 
neath, in which case a plauvor fancy design may be cut as shown 
fig. 45 ; wh’en the shoe is cm fronj glac^ kid this pajt^is often beaded. 
Should the facijgs'be put ijnderneath they need not be #ut whole, 
since there will not be the probability of spljttingThe whole-cut front. 



CHAPTER X. 


BOTTOMING PATTERNS. 

89. The pattern-cutter is generally required to cut patterns for the 
different pieces used in bottoming the boots; this is generally considered 
less difficult than designing the patterns for the uppeiti, because all the 
pieces (except the “ stiffeners ” and insoles) are finally shaped by the 
finisher after the boots are made. The uses of the stiffener are given 
in !; 265, also the considerations as to its height and length, but the 
method of cutting it ’s important, for the same rules do not always 
apply since the shape is affected by the method of lasting. In wear 
the edge of the stiffener is very liable to stretch, especially if the leather 
is inferior; with the object of reducing this tendency and to cause the 
stiffener to fit close to the sides of the last, a good workman when 
lasting by hand (if using a leather stiffener) before tacking down its 
corners gives them a pull in the direction of the toe and then down 
towards the insole; the result being that the shape of the stiffener is 
changed from that of the solid line to the dotted line AB, fig. 47 ; but 

when work is lasted by, or in conjunc¬ 
tion with, machinery the pulling up 
of the corners of the stiffener is often 
omitted, and provision for it must 
not be made, hence they should be 
cut as the dotted line. In moulding 
stiffeners by machine the first grip of 
the moulds is at the part which projects most, as at H, fig. 11, and 
instead of the top edge being strained, as in hand lasting, the fullness is 
now compressed or with some materials apparently^ crimped in; con¬ 
sequently if the pattern is sprung at the corners, when moulded it 
will not sufficiently lap over the insole for- satisfactory results. In 
Court shoe lasts where the waist is so straight from E to D, fig. 11, it 
may be necessary to cut the bottom line as in CD, fig. 47. 

90. Insoles should be cut to ,»he shape of the last around fte fore¬ 
part and the seat, also at the waist if the shape is defina|pn the last, 
otherwise this part must be designed. To obtain the sha^of the last 
select a paper that is fairly strong, yel thin and with an absorbent 
* surface; this should be shaped a little larger than the last to which it 
must afterwtEds be attached by drawing or tingl&s, using either 
leather or paper washers to redube the probability of the paper being 
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torn. Wt is generally considered advisable to avoid any twisting of the 
paper, although in lasts tte are hollowed very much under the in^p 
at the insfde waist, but not in a aimilar manner atthf outside, the paper 
should be first plaiedm position at the waist and then smoothed towards 
the ends of- the last—toe and heel; this i^not always done, but should 
be, because after having been cojrectly moulded th4 titsole, even though 
^f harsh material, would fit down in the’waist of me last muck better 
and thereby considerably lesan the difficulty of the laster af this place. 
When'the paper has been fastened«tcf the test, pass the palm of the 
Ijpnd carefully over its edg^jn such a manner that the outline is marked 
on the paper (there is generally enough natural grease in thi hand for 
this) ;»the paper can now be removed from fhe last and the^attern cut 
out and tested. When the waist has to be sketched in, it should be 
veiy cifelully done, •since the shape of the finished shoe so Jat|;ely 
depends on the insole. Meisured from the back, the seat position is- 
at I of the standard length of the last and should be the widest part, of 
the heel, the length of which should be | of the standard last length ; 
the most hollow part of the waist on either side shcuild be midway 



between the corner of the heel and the joint. No scale can be given 
lor the relative hollbwness of the outside and inside waist, since although 
in feet the shape of the outside probably varies but little yet the arch at 
the inside varies considerably and consequently so does the hollowness 
of the insole; but as the arch of the foot becomes more and more 
defective the person will require a lower heel, which results in a larger 
proportion of the weight of the body being sustained by the back part 
of the foot, hence*the waist of the insole should then be broader. 

The shape of the too of the last and the width of the waist should 
be in harmony; we generally associate a narrow waist with a narrow 
toe and a wider waist with a broad toe, it would not however be con¬ 
trary t(i any fundamental principles if it were otherwise, although pos¬ 
sibly not i^eeping with what the eyt has been trained to approve. It 
is differenH|th the influence of the class of work, since light substance 
work may be made with either,a broad or lArrow waist, but heavy goods 
must not be made with a narrow waist, for it would not be sufficiently, 
strong to keep the boot in its shape. 

There are also certaid'.^eatures .which are characterlltic of men’s 
work as distinct‘from women’s; the former usually has a broader toe 

% * 
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upper ; there will be. some reduction in width during* finislung but 
there is no welt to be pro*ded for. y 

Ai the back oj the lieel, moreVill be required 1 ;l»n at it^ sides, be¬ 
cause of the seanj*, and when«a middle sole is q^ed this necessitates a 
little extra length in the sole. ! 

Allowances which have been found satisfactory^!-* indicated in figs. 
t9 and,50," the latter being stitched to heel. • 

In men’s work rules simil&r to those for women’s work*hold good . 
for Blake sewn, rivet, or screw attachments, ftccept that there is usually 
Wiss difference between the.„j'idth of the forepart and the wajst. 

'I'here should be a definite attempt to develop artistic shapes in 
sole ^tterns; the curves should be tastefully designed Ind in each 
sole shape ah its curves should harmonize ; the importance of this may 
so»n b§ demonstrated by taking a sole shape that appears fa«ltfess; 
now slightly alter one of its curves, and the whole shape will appear as' 
a discord if the altered curve does not harmonize with the others. 

The distinctive character of men’s and women’s patterns should also 
be maintained; evfn those outside the industry «n looki»g at figs. 49 and 
50 could easily recognize both types; we sometimes see woijjt which is 
praiseworthy in many of its details, yet spoilt by the desipi of its sole 
shape—a fault which is more conspicuous in men’s than women’s work. 

The curves of ladies’ work should be refined, but in men’s work 
pronounced. The design of the former should suggest lightness, but the 
latter solidity. The one should convey the impression of daintiness, the 
other fitness for service, the straightness of the outside waist always 
being more pronounced. 

When boots have some portion of the edges stitched, Whether it be 
only the foreparts or also one or both sides of the waist, then the 
necessary allowance must be added; to give figures for this would be 
--.seless, since the ^mounts which have proved sufficient for satisfactory 
results under one set of conditions may not be so when any of the 
conditions are changed. 

With sewrounds the methods of making are so many and so much 
depends upon the width of the channel, in addition to which the styles 
of finishing the edge vary so much that experiment with these may 
also be unavoidajjle. 

When designing sole shapes there are some general principles which 
should not be overlookejj. 

Utility is most important since the manufacture of goods lacking 
in such an essential feature cannot be considered satisfactory; (the 
welt should be wide enough on strong work to afford a sufficient pro¬ 
tection fo^|he upper, and the waist should not be so narrow that the 
efficiency of the boot is impaired. It is generally possible to com¬ 
bine appearance and utility, ifithout in any degree adversely affecting 
the latter, and considering the importance of the former from a selling 
point, there cannot be any excuse for its neglect. Busii^ss consideia- 
tions require th|t economy shall be duly considered, especially when 
neither of the other two points sujer in consequence. In chapter xxiii. 
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the usual systems of placing sole patterns may be studied, and before 
fin,.ljy adopting any pattern it should be tested, since often it may be 
improved v^ith a vitrw to economy, particularly at the sides of the seat, 
and the swell of the jo,ints. >• 

92. Middle-sojes., The bsrject of these is considered in § 270; when 
cutting the patterns ^the following details should not be overlooked. 

(a) I’hey should be at least ,’,j inch wider than the sole pattern bc' 
cause it is not at all uncommon for the leather to shrink somewhat after 
it is cut, and should the pattern be only tbe exact size of the sole then 
the leather,gfter shrinking would be too sm-all to be usable, which ii. 
the smallest size may results in serious loss; besides this, the edge of 
the leather cut with some knives is often not 'quite square, and if no 
margin had been allowed the finisher would be obliged to reduce the 
size ofvhe sole before he could make a satisfactory edge ; but apart from 
this it is not economical to cut them the exact size of the sole, since this 




would necessitate such accurate attaching that the time occupied would 
incur a greater loss than the value of the material saved. 

{b) The length of the middle-sole .should be varied according to 
the height of heel (§ 25); it is the better plan to stand the last on the 
board and raise the heel to its position in the finished boot, then it 
would not be difficult to mark on the last how far back the forepart 
should extend for that last; when they are left too long material is 
wasted, and the finisher has unnecessary work. 

(c) The angle at which the middle-sole should terminate is not uni¬ 
form for all lasts, it approaches nearest to an angle of 90° to the line of 
mugcular action (§ 16) in boots designed to carry high heels, the angle 
increasing as the heel is lowered. The cost of the material should be 
considered, for if the pattern is larger than it need be then ^e value of 
that amount is wasted. 

93. Skeleton middle-soles are used in heavy work to compensate 
for the reduction of substance resulting from the compression of the 
edge by the,q^thod of attachment; fig. 51 illustrates the method of 
cutting. The pattern should be designed as described Jor an ordinary 
middle-sole; having marked round t^e desired width of the skeleton, 
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cut out tl ;entre, thus obtaining the shape ABEJHDCF. ‘Trace 
this patter^ round on a sheet of paper, except from DE to HJ. If tfJfe 
edge FC is turned round so thrt F falls on C, tfto.same portion as 
before can then be.traced as at*FCOH. It will Ije observed* that AK 
stands away .from AB, hence rotate the paftern about A until KA fits 
on AB; now trace the outside offhe sole to complete'tire shape. Next 
replace tfie pattern on ABEJ and rotate “it about II, fitting DH Beside 
the already completed shape; \he pair may now be finished Tjy tracing 
the portion EJ and joining CF. The (Meet 8f designing the pattern 
as* described is to econom’#e material, since the skeleton is not as 
wide across as the middle-sole would be; ij will be noticeif that they 
are boftvfor the same foot. ■ * 

94. The cutting of patterns for lifts is not difficult, yet it should 
be w;ry carefully <lon^ since ^he same patterns will be used so an^hy 
times that even a very slight amount in excess of what is absolutely 




p cessary might in one week represent a considerable sum. Heels on 
women’s work vary so much in shape that it is advisable to have a 
heel built (the largest size to be used) similar in shape to the 
general pattern; after being finished this can be taken to pieces, since 
it will be a guide for the length, the width, and the shape of the back; 
take the largest and smallest sizes and add a working allowance of yj 
inch all around; the intermediate sizes can be obtained by the com¬ 
parative methrrd oT grading, the space between the two patterns being 
divided by the proportional dividers or by a tool which can be con¬ 
structed as follows: Draw a line of any convenient length, at one end 
erect a perpendicular and mark off as many equal spaces as there will 
be between the set; the tool being completed as in fig. 55 ; the side of 
this tool wljich has the dividing lines Wrked on it is placed downward 
and folded back at the place where it corresponds in width to the 
space between the two patterna, marks beirl^ made at the lines, as shown 
in fig. 55; the illustration shows how the full set can be obtained by 
letting the outlines pass through these marks. 

95. By the rr^thod just described any set of patterns canffie produced, 
but it has this disadvantage that ^t is necessary to have two patterns 
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—preferably, the extremes in size—before the system can be adopted; 
V,7C0urse is therefore had to what is known as the geometric method of 
grading as illustrated in fig. 56 ; the'principle of the method is that of 
^ Euclid Vlt 2 (see posi, Appendix II, fig. 

\ 11), from which it is evident that if it is 
desired ^o describe another triangle similar' 
In shape to ACH, but in which Af) will ,be 
/ lengthened to AB, it will only be neces.sary 
^ ‘ tP produce AH until it could be cut by a 
line drawn parallel to CH from B, as BF. 
The accuracy of this can be established by 
arithmetic since if AC equals 8 inphes, and 
AH equals 6 inches, it being required to 
lengthen AC to i2'inches (AB),‘ancLAH 
\ in the sam^ proportion; then as AC (8 
Fig. 55. inches) is to AB (12 inches) so is AH , 

(6 inches) to AF (9 inches), as may be 
verified by measurement; 12 being one and a half times as great as 8, 
and 9 being one and'a half times as great as 6; it would however be 
difficult‘to take each of the radial lines in fig. 56 and calculate it 
separately, although with the parallel ruler a series of patterns could be 
produced, since having decided on the increase at H the amount of 
increase on the adjacent radial line N would be determined by the 
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mfethod just explained (App., fig. ii); the grade at the neitt radial 
line P would then be determined from the increase on line N, the 
operation being repeated until the length of each line had been ascer¬ 
tained. The method, however, has tlys disadvantage, that an error 
in any line would result in all the subsequent measurements being in¬ 
accurate, whereas with the method known as the “ radial ” there is not 
this risk; . * , • 

The plan adopted is to make a tool as for fig. 55, only the base linq 
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AB, fig. 56, is now made equal to the length of the pattern and the 
spaces marked from B to C equ^l to the increase or decrease in lengt^ 
of the patterns in the set. If it is»a set of women’s kijple patterns, sizes 
2 to 7, then marl^ofr 5 spacgs, each being J inch, since Ihis is the 
difference in ‘length between consecutive sizas; fr8m each of the marks 
'draw a line to A, using a fine smooth awl, since witttit*a finer line can 
bq draw^ and the mark made is more ‘definite, #hile pencil jparks 
quickly lose their sharpness. Che tool can now be cut out a» shown in 
fig. 56, leaving an excess as at MD tOiStrengthan the point which other- 
‘wije would quickly wear aw^y. Radial lines are now drawn as in fig. 
56; any position may be selected for the radial centre since ^he result 
is not ti^preby affected, it is desirable, howelfer, that as many of the 
radial lines as possible should cut the outline at a sharp angle, the 
position bf the prick* mark being then much easier to define. ^ Tihe 
radial lines should be drawn wflh a fine awl, but should not be continued 
to the centre, as in fig. 56, because so many lines converging together 
chave a tendency to produce a blurred patch rather than a clearly 
defined point; lines E and F are long enough foj practical work. The 
probability of accuracy will be in proportion to* the number of radial 
lines used, but with practice and a well-trained eye a less numbft may be 
employed. To use the radial tool place it face downward with the end 
A at the radial centre and fold it back where it cuts the outline of the 
pattern to be graded, the eno B of the paper must always be folded 
back on the straight edge AB, since this will ensure the paper being 
folded at right angles. The folded edge of the tool must now be placed 
on the radial line, the marks indicating the increase in size for the 
large’ sizes and the decrease for the smaller sizes., The distance from 
the centre to where the line H, fig. 56, cuts the outline of the pattern, 
is shown on the tool by JA, the spaces along J K indicating the difference 
b 'tween the consecutive sizes at this part of the pattern. 

This process must be repeated for each of the other radial lines. 

96. For the foregoing system of grading it has been assumed that 
ihe lasts were designed to increase in size in regular proportion, that is, 
a woman's las' size S is to inches long and may measure 2^ inches 
across the tread; we find by arithmetic that if to inches give 2^ inches 
then loj inches (size 6) should give inches for the tread width; the 
difference in tread\idth between the two sizes is -li inch in this instance, 
this being—in practice —the difference generally made between consecutive 
sizes in all fittings; therefore if the last had been size 5 youths, and the 
tread width 3 inches, in practice size 6 would measure 3^^; inches, 
wherea* according to true proportion if to inches (size 5) has a tr&d 
width of 3 inches then size 6 beinf loj inches should have a tread 
width of 3.^ inches, this, however, exceeds the amount allowed in 
practice by the difference betv^en inch Snd inch, namely ^ •”'^h. 
It may be urged that this amount is so small that no serious evil would 
result if it were ignored; in a range of six sizes, however, the difference 
between the extfeme sizes would be,y^ inch greater thari^t should be, 
and this would cause the patterns^ to be unworkable. Fortunately the 
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geomdtric sjistem of grading can be adapted to overcome this difficulty, 
it only being necessarv for grading purposes io indicate on , the pattern 



what reduction would be necessary so that its tread width tvould equal J 
of the pattern's length ( jV inch being ^ of ^ inch). The method is as 
follows: Select the radill centre and draw 
a straight line through it as AB, fig. 57; 
now mark those {rarts where it is deemed 
advis*able to apply the grade—where the 
contour is most pronounced in shape; per¬ 
pendiculars are then drawn from AB to 
these points, as in fig. 57. A tool is now 
‘made the ba#e of which CD, fig. 58, must 
equal the width of the pattern, its height 
DE being J the length of the pattern. It 
now fpllows that the part of the pattern 
which in width equals CD, fig. 58, must be reduced to DE, and that. 
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if the width of the pattern at any place is measured from C towards D 
—as at F—a, line drawn perpendicular to CD from F will indicate the< 
amount to which the line on the paltern must be recJuaed; hence now 
measure either of th* perpendiculars from AB, fig^ 57 , to the*outline, 
fold the tool ahd mark off the distance FG fjbm the line AB as at N; 
tfie other perpendiculars must be similarly reduced. * • * 

Instead of using the tool just described', proportiifnal dividers ^nay 
be used, moving the pivot until‘the distance between the poinft at one 
end equals the width of the tread, and feeftveen She other points ^ the 
length of the pattern; measuring the height of the perpendicular with 
one end, the other points will indicate the amount to which ^he line 
must beVduced. Lines are now drawn from the radial centA: to the 
marks just made, as LH, after which short lines must be drawn from the 
perpendiculars, pafalkl to the radial lines, as JK in fig. 57. I’hS 
grading tool is made as in § yj, then placed at the radial centre and 
folded at the mark on the perpendicular as at II, the distances being after- 
wards set off at the end of the perpendicular, as on the line JK; the 
process being repeated for each of the radial liivfs. In, practice the 
edge of the parallel ruler may be placed so that it 'touches at 1 . and H, 
no line need be drawn, but keeping it in this position it may jjj; opened 
until it touches the outline of the [tattern when the line JK would be 
drawn. 

97. The “ stencil ” being completed take another sheet of paper 
and with a fine awl prick through the holes of the size next larger to the 
one being graded from; now place the standard on this sheet of paper 
so that it rests at the mark made for the position of the toe and make a 
short cut; the pattern can now be moved so that it^ acts as a guide in 
cutting from one prick mark to another, until the pattern is completed. 

98. The methods of grading upper patterns are similar to those de- 
sct’hed for bottominj^patterns, although the comparative method is now 
seldom employed, when the joint measure of the pattern does not 
exceed one-fourth of the length of the pattern the simple radial method 
may be used, but in other circumstances it must be modified or 
“ adapted ” as follows:— 

First draw a line cutting through the end of the toe and the back 
of the pattern as AB, fig. 59, then select on this line a radial centre as 
C, preferably so thw the lines which pass through the corners at the 
top of the leg may form an isosceles triangle; this would ensure that 
the radial lines used for grading the leg cut the outline at the most 
convenient angle. A radial tool should now be prepared, having its 
bottom fine equal to the full length of the pattern which is to be 
graded (as in fig 56), the spaces marked on the perpendicular being 
the unit of grade, which we will assume is the English size, that is J 
inch. The joint and instep linae being marlfed on the standard, lines 
should now be drawn from the radial centre C, fig. 59, through the 
positions where the instep line touches the edge of the pattern as CD 
and CE ; with thj radial tool the pasition of the instep line of the 
largest size is now located and drayn as FH. It is usual to make | 
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inch difference between the insteps of consecutive sizes (§ 37); since, 
(, however, there will be inch difference in the width of the waists of 
the lasts, it wil^ enly be necessary to make provision in the upper for 


II (S 



i inch, i.e. inch, tind as the pattern only represents one half of 
the upper, the increase in the length of the instep line from size to 
.size shouli^ be /j inch. Assuming that the standard is size 4 and the 
jargest size required is size 7, then the length of the,*instep line on size 
' I Must equal that of size 4 + (^ x 3) inches (the number of sizes 
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larger) ; this amount is now marked off from F towards H, and from 
the point now obtained a line is drawn j)assing through the position 
where the jdint line of size 4 cuts the bottom 06 the standard, as 
KJ : DC is now pi^dtlced unyl it cuts JK in J,*and JI* drawn 
parallel to FH) cutting AB in L, which is thc^ositi&n of the new radial 
Antre, and if the radial lines are drawn from L but wi)^ She radial tool 
measured from-C the necessary gratft will be»obtainedy 

’The reason of the foregoingsis as follows; supposing that it is de¬ 
sired to [Jroduce a triangle the base of .which sjjall equal EF, fig. 60, 
and which shall have two sides passing through the points C, D, the 
distance between the two parallel lines CD and EF to remain un- 
changed^nd the apex of the triangle to fall* on AB. Dray a line 
from F through D and produce it, the line EC is now produced through 
J until it meets FD prcaluced at H. This triangle EHF has EF fCy 
its base and passes through C a#id D, but its apex does not fall on AB ; 
therefore draw a line HK parallel to EF from H, and where it cuts 



the line AB will be the position of the apex of the desired triangle, the 
distance between the points EF and PN being equal. 

Radial lines may be drawn from L, fig. 59, for the whole of the 
pattern between the instep and the toe, the distances being measuredfrom 
C on the radial tool. Between consecutive sizes the difference in joint 
girth is generally Jtnch, but as the bottom of the last at the joints would 
increase in width ^ inch, it follows that provision must be made in 
the pattern for \ inch, mirths inch, divided by 2, since the pattern 
represents only one side of the last, therefore at the joints the grade on 
the pattgrn in this case should be inch. It will generally be found 
that radial lines drawn from L, fig. 59, will give the desired grade, but 
should it be otherwise a new radial centre could be obtained by the 
method described for the instep^ 

The importance of an accurate grade at the instep can hardly be 
emphasised too strongly, since;— 

(<j) The outline of the pattern from the vamp to tht^top of the 
leg is not altered by the process of lasting, therefore if each patten 
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• • • ^ 
the set IS not identical in style the boots when made will not appear 

to belong to the same set. 

(i) The effect on the long he^ measure may be very serious, be¬ 
cause o{ the result on the inclination ^of the leg ifrought about during 
. lasting when this rrtjasure; is not correct (see 60-61). 

It is differcol with thd joint measurement, since if this is less than 
it should be the work of. the laslfcr may be more difficult and the 
amount .lapped on the insole may be ,’ess than usual, but the effects 
are not seen in the fiTiished boot, neither would they be if'the joint 
measure of the upper was larger than necessary, since the excess wou'ld 
be lasted away, the general character of the boot not being affected in 
either ct^se. ' ^ 

99. Between H, M and B, fig. 59, only the radial centre C must 

be used. The part of the pattern which in .the front is uboye the 
thrfiat, and at the back above the line AB, could also be graded from 
C, fig. 59; but since the amount of grade at the top would be in pro-, 
portion to its distance from C, it follows that the higher the leg of tbe 
standard pattern the greater will be the difference between consecutive 
sizes. In practice, However, it is desirable to maintain uniformity in 
height us far as possible, and it has become customary to make a 
differenc#'of J inch between consecutive sizes in the same range, and 
that this may be done without the general appearance of the boot 
suffering thereby it will be necessary to adopt some method of which 
the following is typical. Measure the height of the standard pattern 
from N to P and in the direction of Q mark off this distance from the 
bottom of the largest size being graded as at R, adding J inch for each size 
between tfie standard and the largest pattern; thus the point S will be 
obtained. Now find on the grading tool a position which would give 
the grade PS for three extra sizes, 5, 6, 7, and the distance of this 
position from the commencement of the grading tool, if marked off 
from P, will locate the position T, which will bb used as the radial 
centre not for the direction of the lines as these are drawn from C, 
but for finding the amount of grade at each position. Another 
method of obt^ing similar results is to construct a tool the base of 
which equals the full height of the pattern, the unit of grade set off on 
the perpendicular being ^ inch, in this case it will be necessary to use 
the tool for the bottom of the pattern between H»and M, fig. 59, as 
well as the leg ; the radial centre C being always used. The effect of 
this adaptation of the ordinary radial method can be seen by fig. 59, 
the dotted lines indicating what the outline of the pattern would have 
been by that system. , 

100. The various sections—ac vamps, goloshes, etc.—may be traced 
on the standard and graded at the same time as the set of standards, other¬ 
wise they may be graded separately.^ For grading the parts, the 
original standard can be traced on a sheet of paper, using the same 
radial gentres, whether for the grade of the joint, instep, or leg, and 
hence the s#me radial tools. Fi^ 62 illustrates the grading of vamps, 
psing the toe as the radial centre ; the grade of the jbint has not been. 
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adapted but the principle of the method used in fig. 57 could'be em¬ 
ployed if necessary. 



101. Many modern lasts differ so much in ‘their two aides that 
when both sides of the upper are alike it is practically imjj^slible in 



Fig, 63. 


la mg to get the seams on the two sides to correspond ; in such cir 
cumstances it is not unusual to make some difference between the two 


sides, tile patterns being described 
as “ right and left,” because the 
upper could then only be made on 
the foot for which it was designed. 
It wil' often be foi^nd by experi¬ 
ment that if the heel seam is fixed 
in position the front can ^Iso be 
correctly placed, but as a result 
the toe may be unsatisfactory; it 
would fifrther be observed that on 
one side of the last there is an 
excess of material, aind on the 
other side a corresponding deflfci- 



ency. 

The difficulty may be surmounted as follows: Havinggput outside 
and inside formesj trace the inside form on a sheet of paper and design 
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the vamp—if there is to be one. Now take the outside forme and 
r trace this on top of the inside forme, so arranging it that the patterns 
are in correct position at the heel, while the front lines ‘meet at the 
vamp position as at A, fig. 63. If th,e formes'ha^e been taken off the 
last with paper sufficiently transparent, each may riow be placed upon 
the tracing and, the vamp curve marked on these formes, after whichf 
cutyhem off at tlia vamp curve and' place them as at fig. 64, allowing 
the toes to overlap at C according to the probable stretch of the 
material. The greater the stretching property, the less difficulty the 
laster will have in removing the excess material at D and E. >- 

A reduction may be made both at E and G corresponding to The 
amount which D and E stand away from the dotted line. F outside 
and inside quarters are not used the size of the vamp at H must be 
increased to the size of the outside forme at this place, otherwise the 
vamper will have a difficulty. The other portion ot the pattern may 
be designed in the ordinary way. Sometimes a difference is made 
between the two sides of the cue of the vamp; it is not often that this 
is necessary, but if it is considered expedient the vamp could be cut out 
of paper and placed cn the last to determine how' much alteration that 
particular last requires. 

102. Another method of obtaining the vamp would be as follows ; 
After tracing the formes as already described (fig. 63) a line is drawn 
midway as AK; to cut the pattern for the inside the toe would be 
raised to this line, thus slightly increasing the length of the bottom out¬ 
line, and for the outer side the toe would be lowered to the line AK, 
thus somewhat contracting its bottom outline, the slight alteration in 
the length of these two lines does not interfere with the correct lasting 
of the shoe. 

103. Other considerations however may be equal, if not greater, than 
the difficulty of lasting, since the economy of material which may be 
effected is often very considerable, and this may'make right and left 
patterns desirable even when other circumstances may not make them 
necessary; it is with the vamp and toe-cap that the greatest economy 
can be effected, the amount being indicated by the difference between 
the inside and outside formes. 

Right and left patterns are sometimes a great advantage to the 
clicker as it enables him to cut into a vamp mUterial which is not 
equally good at both wings, since he can be certain that provided he 
cuts the good material into the outside wingithe laster will put it at the 
side intended, whereas if this were doubtful he could not use it, since 
Should the weak part be put at the outside the utility and vapie of the 
shoe would be impaired. 

In § 168 reference is made to “Clicking machines”; one great 
disadvantage with these is,the cost of knives, therefore it is advisable to 
make each pattern as serviceable as possible, since this helps to reduce 
the expense. For example, the same quarter pattern may be used for 
several lasti, often with the same vamps, but where better results could 
be obtained with using different vamp patterns thi?'alteration may be 
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made. Sometimes the same vamp pattern may be used for several lasts 
and a different quarter pattern used. Where the foregoing method of* 
economy is ’intended it will be a‘great advantage ^o. standardize the 
back curve of the l»ts ; this daes not in the leas^ adversely Effect the 
style of the shoes while it has many advantage, since it reduces the risk 
In cutting material to stock, and ^Iso greatly facil itAfe.? uniformity in 
quality by making better sorting possible, ahd the latrer obviously t<nds 
to economy. In addition thefe is the further advantage tlfat fewer 
moulds Sfill be required for the stiffeners ^see §*324). 

• ^'he advantages, however, ye not so great with boots as with shoes, 
since different standards would be required for each height of heel as 
I inch,'<c^ inches, inches, etc., and also for the different fittings, 
but even then great economy can be effected. 

i«4. Having designed the pattern and cut the various sections,»th% 
next consideration will be the production of working patterns, i.e. 
.patterns to be used in the clicking-room. Where the work is to be cut 
by hand it is advisable that the patterns .should be reproduced in some 
material which is less liable to be damaged in shapr- than pattern paper. 

Several materials have been u.sed, fibre-board,*zinc, sheet-iron, and 
straw-board bound with a metal rim. Sheet-iron is the moi^ difficult 
to use since it is not easily ke[)t in position because it does not yield to 
the pressure of the fingers; the edge is also so thin that it does not 
afford such a gcod outline to cut by as the bound pattern; this is 
a great disadvantage, especially when the leather is also thin, and the 
cutting board is hard. Both zinc and sheet-iron patterns are fast dis¬ 
appearing from general use because they take longer to produce and are 
also mere expensive than the bound patterns. . • 

The binding of the patterns with thin metal that is already grooved 
;s a simple operation which is sometimes entrusted to girls. The metal 
run is made to conform to the outline of the pattern by placing it in 
position and then gently pressing it against a circular disc of suitable 
size, a selection being provided. When it is moulded to the outline its 
two edges are slightly sunk into the pattern with the aid of a special 
machine and thu- it is kept in position. It is usual to commence the 
binding at a corner and end at the same place, special machines being 
supplied for cutting away a mitre to facilitate the binding at sharp angles, 
and to cut off the birftiing at the desired length, and finally a small file 
is used to smooth the join which is sometimes soldered. 

It is very important that*prick holes should be used to denote the 
amount allowed for all lapped seams, and with fabrics this applies also 
to closed seams; accuracy is so necessary that even the pattern cutter* 
with his trained eye, and the time at hi? disposal, does not trust to his 
skill but uses a gauge, it should not therefore be left to the less trained 
eye of the machinist who is also jestricted in fime. The mark enables 
the machinist to work with more confidence since there is less pro¬ 
bability of error, and consequently the strain of the day’s vjprk being 
less, there is greater probability of efficiency being maintained. The 
marks should always be put where they will be most useful, and when 
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patterns cut from material which would quickly get worn—as straw- 
board—the holes should be protected with small eyelets made for the 
purpose. , ' 

Although the principles of grading have been discussed in de¬ 
tail, yet in practice most of it is done by machine; some of these only 
enlarge the pklt’ern proportionallyj^just as the radial method would, 
others can be adjusted to give the desired grade at any part of the 
pattern.' The machine may only mark" the size of each pattern in the 
set, or it may cut it from stoift paper or even from straw-board,’in which 
case it would be ready for binding. 

In s'electing a machine the most important considerations are;— 
(a) The accuracy ol*the work it is capable of doing. 

(i) Its cost. 

(() The amount of service which would be required of it.' 

(J) The probable life of the machint. 

(e) The probable cost of repairs. 

When the machine is very expensive, and the service required is 
only small, tl;te amount which would be saved by using it may not equal 
the loss caused by 4o much money being locked up, under which cir¬ 
cumstances it could not be considered a wise investment. 



CHAPTER XI. 



UPPER LEATHERS. 

• 

io6. Th'kre are many kinds of leather used in the uppers of boots, and 
that,the* may be arranged in order of merit for .specific purpos* ttie 
qualifications which an ideal ftather should possess must first be con¬ 
sidered ; they may be tabulated as follows ;— 

, (a) li must be pliable (unless it is for those parts of very heavy boots 

which do not bend with the movements of the .foot, aij the vamps of 
shoes with wood sdles, or the vamps of navvies’ boots, the soles of 
which are too stout to allow them to be flexed wiih the mjjj'Sment of 
the foot). This pliability is essential for comfort, hence the degree of 
suppl'ness often decides its claim to priority. 

[b') It should be tough, otherwise it would quickly tear when strained, 
especially at the button-holes or lace-holes; but this qualification 
would not be so essential in a topband which is not subject to such 
strain ; for the outsides of uppers, however, it is an indispensable 
qualification, otherwise to last the boots would be.almost an impossi¬ 
bility. 

(c) It should be capable of withstanding fatigue ; some leathers have 
considerable tensile strength, yet if bent many times at the same place 
they give way, the fibres being too short, too rigid, and too compact to 
enable them to adapt themselves to the movement of the leather; such 
niaterial, however, may have other qualifications which would make it 
a desirable leather for parts of the upper which are not liable to this 
stress, as for example the toe-t.aps, or back goloshes. 

(d) Ability to withstand abrasive friction is sometimes an important 
feature, for exampife in heavy leathers such as would be used for 
farmers’ boots, shooting boots, or workmen’s heavy boots; either of 
these may often forcibly (feme into contact with sharp stones; hence 
leathers, otherwise desirable, being tender on the face, may for this 
reason ^ unsuitable, but obviously this qualification is not essential In 
women’s or men's very light goods. • 

(e) That leather be waterproof sometimes indispensable, yet not 
always, the importance of thjf feature entirely depending upon the 
conditions under which it is anticipated that the particular boot or 
shoe will be worn. 

(/) Leather should not be air-tight, otherwise the foot will always be 
damp and cold, al a result of the condensed moisture from the foot; 

8 * 6 * 
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this is especially one of the defects with japanned goods, and with crup, 
^ Although in a, les,^ degree. 

{g} A special feature with coloured leathers is that ft should be 
possible to clean thejn; while with very few cxcepltons (as miners’ and 
• farm-labourers’ bpots) the^ should l)e capable of a high surface polish. 

107. In endfiavouring to secure, the ideal leather, many methods 
are used, each of which produces a leather which possesses some qne 
or more of the ideal qualifications in “a remarkable degree, hence it 
follows that as different'features'are requisite in different kinds" of foot¬ 
wear, or pven in different parts of the same boot, so leathers produceu 
by different methods can .with great advantage be utilized. 

The methods used may be classed in the following groups - 

(a) Vegetable tannage. 

(<i) Mineral tannage. “ 

' (f) Combination tannage. 

(d) Tawing. 

(e) Oil dressing. 

108. In the production of upper leathers many classes of skin are 
employed, including the sheep, goat, horse, deer, ox, buffalo, pig, 
kangaroo^t-seal, porpoise, white whale, lizard, snake, and crocodile. 
Most of these can easily be identified either by their section or the 
arrangement of the pattern of the hair follicles, although the general 
structure of the skin is very similar in all mammals. 

109. The skin is composed of two principal layers, the Dermis and 
the Epidermis. The Epidermis or scarf skin (which is sometimes called 
the epUhelium or cuticle) is composed of two layers, the second qr basic 
one being called the Rete Mucosum, Malpighfs net, or Areolar tissue. 
Both layers of the epidermis are composed of cells, the second one 
being a soft raucous layer of living cells which are granular in shape ; 
as new cells are formed they force the older ones to the surface, which 
causes them to become flatter and drier, thus losing their nature; the 
dead cells are finally thrown off as scurf. 

The epidermis ‘ structures belong to the class of keratins which 
are closely related to coagulated albumin. The epidermis is insoluble 
in water, alcohol, and dilute acids, but strong acids soften, and ulti¬ 
mately dissolve it, while solutions of caustic alkalies^ as soda and potash, 
freely dissolve it.’* 

110. The second principal layer, called the Dermis, Cutis, Cortum, 
or true skin, is distinct from the epidermis' in structure and chemical 
composition, the former consisting of cells but the latter of interlacing 
fibres which are coarse on the flesh side, coarrer in the middle, suddenly 
become fine in the grain—/arr papillaris, —and very fine in the 
Hyaline, or glassy layer, this being the uppermost layer of the dermis. 
The last-named layer is vbry thin and hard, and forms the thin buff- 
coloured grain of tanned leather, and if it is removed from any part 

4 . 

> Proctor, “ Principlei of Leather Manufacture,* p. 56. 

* Watt, " Lsither Manufacture," p. *3. 
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prior to the tanning, the place after tanning will be considarably lighter 
in colour than the rest. * 

The cause of the apparent difference in the size’ot the fibres is that 
the flesh and middle fibres consist of bundles of finer ones Irhich are 
cemented together by a gelatinous substan^, whereas in the grain or 
“pars papillaris they are not, nether are they in*lii% hyaline layer 
where, isdeed, the fibres are so fine as to Be scarce!)^distinguishatte. 

111. The fibres are of t#o kinds, one (called connectfve tissue) 
being white, and the other yellow ; they Siffer hot only in colour but in 
thijracter and chemical comQOsition. The yellow fibres are a highly 
elastic tissue, their minute fibrilla; are so arranged that in interlacing 
they r?{;«satedly cross each other, the interotices being filled Jirincipally 
with the white fibres. The yellow fibres belong to the keratins,* the 
proportidh ot yeljow to white fibres being about i to loo. “ If a thin 
section of hide be soaked for^ few minutes in a mixture of equal parts 
of water, glycerine, and strong acetic acid, and then examined under the 
microscope, the white fibres become swollen and transparent, the yellow 
fibres may then be seen since they are scarcely, affectqd by the acid. 
White connective tissue is converted into gelatine by boiling with water, 
but the yellow fibres are not completely dissolved even bji^rolonged 
boiling, while acetic acid and hot solutions of caustic alkalis scarcely 
attack them ; they do not appear to combine with tannin and are very 
little changed in the tanning process.”^ The white fibres are more 
dense and can resist more than the yellow ones, therefore their propor¬ 
tion is greater in those parts which are subject to much friction. Be¬ 
tween ^he fibres of the dermis there is a variable amount of interfibrillar 
matter known as hide-substance, lymph, or coriin, which nemrishes the 
whole skin and gradually changes into fibre ; it is readily dissolved by 
limewater, which does not affect the white fibres. The epidermis is 
u' I supplied with either blood-vessels or nerves but both are found in 
the dermis. 

112. The hair is developed from the epidermis, each hair being 
surrounded by a sheath which is continuous with the epidermis but 
which the hair loes not perforate; it is as though each hair had been 
pressed on the epidermis, the latter allowing itself to be depressed by 
the hair which is held in the pits thus formed. The root end of each 
hair is expanded inlo a bulb having a hollow end into which fits the 
hair papilla, this being a imall conic.al projection of the pars papillaris; 
the latter takes its name frtftn these projections which form the character¬ 
istic grain of the various kinds of leather. 

Neat where the hairlsheath opens to the surface of the skin tfie 
ducts of the sebaceous or fat glands p^ks into the sheath and secrete an 
oil to lubricate the hair; these glands must not be confounded with the 
fat cells found in the middle fibres, the function of which is to keep the 
skin soft. When hides are split and the flesh portion is used for upper 

* Jicnnett, “ Manufacturevf i-eather,” p. 15. 

’ doctor, op. cit. pp. 5j, 56, 69. 
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leather it is-generally waxed on the flesh side, and made level in sub- 
jtance by splitting away that portion of the middle fibres which ppntains 
these cells; other fat cells are also found in iht adipose tissue. ' 

113. ^Panniculus fldiposus, or adipose tissue, is that network of con¬ 
nective tissue which unites'.the skin to the body of the anifnal; it is the 
whitish layer whitp together with thyi voluntary muscle and any pieces 
of fa6 should be removed iti the operation of “green fleshing>”. The 
voluntary'muscle is a thin layer of red Hesh spread over the inner side 
of the skin of the horse'and fne*ox, and is used for twitching to drive 
off flies. 

114. There are diffepsnees in the structure of some skins which 
render their identification very easy when the section is ejfamined. 
The skin of the sheep when compared with that of the goat is seen to 
bd very different in its middle fibres, the spaces being very much larger, 
probably consequent upon the amount of tat which is contained therein ; 
it would seem that this fat is essential to the abundant growth of the wool, 
since as the latter increases so also does the former, whilst the reverse 
is evident in tljose varieties of sheep in which the wool approaches more 
nearly to hair, the openness of the structure being also less pronounced. 

115. y,,the sheep, the goat, and the deer are considered as links in 
one chain, it will be found on comparing the sections of the skins that, 
commencing with the poorest grade of sheep-skin and ending with the 
deer-skin, the structure of the dermis gradually becomes more regular 
as regards the grain, middle and flesh fibres, there being most uniform¬ 
ity in the beautiful skin of the deer; to realize the exquisite fineness of 
the latter a section of white buck-skin should be compared with one of 
mock buck-skin made from <alf-skin, or with buff made from the skin 
of the buffalo. 

116. For shortness and compactness of fibre, however, few skins can 
vie with that of the white whale save perhaps the buttock portion of the 
horse; the section of the latter is very remarkable, since in its centre 
there is a thin layer of very hard and fine fibres which is very little 
affected by any method of tanning; hence, that the leather may be 
utilized it is necessary to split away this part; a section of horse butt 
which is before me measures 12 inch, the shell being 02 inch, that is 
one-sixth of the entire substance. 

117. In several instances the hair is set very deeply in the skin, and 

the fibres around the depressions caused thereby are composed of such 
very finely interlaced fibres that they contt'ast sharply with the other 
portion of the section, appearing lighter in colour, and this often rMjdfers 
identification very easy; for the test, however, the section muS fe^'CUt 
in the direction in which the hair bends or lies on the animal’*,,back, 
since in a cross-section it cannot always be seen. f i' 

In seal-skin, the hair ‘being very fine, the sheaths only su^ppjf-as 
numerous fine threads, lighter in colour than the other portion a,^,'*et 
at an angle,of about 45°; as the hair is so deeply set it can be uil^ed 
why this particular leather is less waterproof than ^any otbeil',}'’1n a 
section I inch long about twenty-fiye sheaths may be counted.' ' 
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118. In pig-skin the hair is more scanty and much coarser,' hence a 
fewer number of hair sheaths will be visible on a section i inch lon^ 
but the haif is so deeply set and the sebaceous glands so large that when 
the leather is tanngd the lattg- appear as hollows on the flesh side; 
when the leather is split—as it often is—and the %rain split is held to 

*the light, it is seen to be perforated with holfes where<tjit hair had been, 
hence it,is too porous to be generally used for uppers^ although it i^very 
tough and strong, and because of its porousness excellent footgjear could 
be mad'e for use in summer. , • , 

^ Camel-hide can easily be recognized by its section, since there are 
two distinct coats of hair, one being coarse, long and set •deep, the 
hair sftcjths penetrating about three-quarters the thickness of the dermis, 
the other coat being fine ard short, its smaller hair sheaths only extend¬ 
ing ^iboilt half-way through the dermis ; these sheaths are almost per¬ 
pendicular to the surface. * • * _ 

The arrangement of the hair follicles is often of great assistance 
in identification. In camel-hide they form distinct groups, but varying 
in number, the larger hairs on the upper side hanging down over a 
similar number of liner hairs. * 

In the goat the hair follicles are arranged in parallel wavy rows, 
the second row being very fine; when the leather has a’teavy coat 
of dressing they are sometimes difficult to see, although on fine 
grade glace they can be plainly discerned with a lens of moderate 
power. 

In the sheep-skin the finene.ss of the wool cau.ses the follicles to be 
very small and they are not set in any recognizable order. In the 
horse-hide the hair follicles are finer than in a corresponding part of 
cow-hide, but since in the latter the size varies so* much with the age, 
sex, and breed, it is difficult to make comparisons; no arrangement in 
heir disposition can be traced. In the buffalo they are much farther 
apart than in other beef-hides, and this, together with the size of the 
follicles, renders identification easy. 

119. Skins are generally received by tanners in one of the following 
conditions- 

(«) “Green hides,” or skins, ate such as have not been treated to 
retard or prevent putrefaction; they ate sometimes termed “ market 
hides”. • 

if) “ Dried hides ” are first washed to free them from blood and 
dirt, after which they aro hung to dry, often in the sun, but preferably 
in the shade, where there is a good draught of air; they must be 
thjfrbiighly dried, for dampness will assist putrefaction, but when qjuite 
d^ they can be kept a long time without deterioration. Hides must 
nbt be dried too rapidly as they may then become “ case-hardened,” the 
out^e becoming so very dryland hard th#t the moisture cannot escape 
fKHn the inside; this often results in the destruction of the centre of the 
substance, in consequence the leather tanned from such hides is some- 
tinee in two distinct pieces, that is the flesh side se^^ate from the 
gratft side, * * 
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(4 “ Dry salted,” being used principally for heavy beef-hidts; the 
^method is described in § 194. 

(d) “Plaster cures.” A method, used in India. The skins having 
been washed to free them from blood apd dirt are painted over on the 
flesh side with a mixture gjade from a whitish earth found in the dis¬ 
tricts of Agra, D^Kii, Patnaf, and Lucknow; they are then put in sheds' 
to dj;y and after a! 5 .out twenty-four hdurs are again painted, thg mixture 
being welj. scoured over the skin with pieces of porous brick, after which 
they are thoroughly drj.ed. Acfording to Professor Kohnsteln * the 
mineral matter used, if calculated on the weight of the skin, gives about 
13 per cent magnesium sulphate and 32 per cent sodium sulphate; 
magnesiuip sulphate has 'the power of precipitating albuminoiiS sub¬ 
stances and therefore the skin undergoes a sort of tannage, the capacity 
of, absorbing water being thereby reduced. It js used principally for 
goat-skins and kips. »' 

(4 “Wet salted”; after washing, salt equal to about 25 percent ^ 
of the weight of the hide or skin is thrown over the flesh side, which, 
is then folded down the back and the edges turned in, thus making a 
square parcel *hich is tied for ease in handling; 'the method is used 
for beef-kides. 

(/) “Pftkled”; after unwoolling, sheep-skins are often “pickled” 
by the fellmonger, in which condition they can without injury be kept 
for many months, this enabling the owner to await a favourable mar¬ 
ket ; the skins are first swollen with acid—either sulphuric or formic— 
and afterwards reduced with common salt. Pickled skins may be 
stored in barrels, or else dried. 

120. Tlje first process at the tan-yard is to cleanse “green hides ” to 
free them from blood and dirt; but such as have been dried or treated 
by another method to prevent putrefaction must be cleansed from the 
antiseptic used and brought to the “green” condition, the process 
being as follows for beef-hides—calf, kip, or cowhides—that are to 
be used for upper leather; tanners, however, may vary the method 
considerably. 

The skins are. soaked for about two days in water to which a small 
quantity of caustic soda or sulphide of sodium has been added; when 
sufficiently soft they are roughly fleshed, the soaking is then continued, 
sulphide of sodium or formic acid often being used t6 hasten and com¬ 
plete the softening, which must be thorough. Bacterial action must 
not be permitted, since the result would be a loss of hide substance and 
the grain may also suffer. When satisfactorily softened and after care- 
ful«washing the hides will be ready for liming, preparatory to unbgiring. 
The skins are put into pits containing water to which has been added 
ordinary slaked lime (calcium hydrate); three or more pits may be used, 
the skins being first put into the liquor which has been previously used 
on two occasions, the pit containing lime not previously used being 
reserved for the final soaking; when the hair can be nulled with the 

> " Leather WorlS,” 16 April, 1914. 
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thumbfcand finger the unhairing may be performed. By tlje process of 
liming the areolar tissue and hair roots are attacked, these being softew 
than the epidermis and hair which are not much'afjected; chemists, 
however, have not Agreed a% to the relative importance of the action 
of the lime, the baicteria and the ammoniaawhiclf develop in the old 
•limes, but it is well' known that old limes afe more yfective than the 
fresh. , * • •* » 

121. There are many methods of de-woolling sheep-skins,*the selec¬ 

tion of die method generally depending upon either the market value of 
the wool or of the pelt. The work is generally done by the fellmonger, 
who is often more interested in performing the operation ift such a 
mann* that the wool is in the best possible iondition rather rthan that 
the pelt* be damaged as little as possible, consequently putrefaction 
is nqt veiy carefully guarded against. , • 

In many instances the metftod of de-woolling selected is that known 
as “putrefactive fermentation”; when putrefaction sets in the areolar 
tissue is the first to be affected, the result being that the epithelium is 
loosened from the hyaline layer; the wool which is held in the folds of 
the epidermis may "now be easily removed by*' pullin|, and for this 
reason putrefaction is often induced in sheep-skins by laying •them in 
piles for a short time ; the method however has its disadvanfi^es, since 
the skin becomes flaccid, the fat has not been acted upon, and the 
cementing substr.nce which binds the fibres together has not been dis¬ 
solved ; consequently it will be necessary to put the pelts into milk of 
lime as soon as the wool is removed. Often the skins are painted on 
the flesh side with a mixture of suljihide of sodium and lime, the skins 
being then foldeO, flesh inside, and allowed to stand until the next day, 
when the woo! should be pulled, the .skins being afterwards well washed 
to remove the sulphide previous to putting them into milk of lime. 

When the wool or hair is not valued, the skins many be painted 
with sulphide on tffe hair side, and in a few hours both the hair and 
epidermis will be reduced to a pulp, so that it can be removed, care 
however is necessary with its use. When skins are de-woolled by a fell- 
monger who is not also the tanner, it will be necessary to treat them in 
such a way that they can be kept until there is a favourable market; 
the usual method being to pickle the skins (see § 119). 

122. The methiW of removing the hair (not wool) is as follows: The 
skin is placed on a curved surface termed a “beam,” the hair and epi¬ 
dermis being pushed off awith an unhairing knife, which is a double- 
handled tool, having its edges dull and less concave in shape than the 
convexitj' of the beam. The operation is sometimes performed 
machine, the skin being passed undsr a revolving cylinder having a 
number of raised ribs set in different directions; as the cylinder re¬ 
volves the hair and epidermis aje removed. • 

123. After unhairing the skins are well washed, when the fleshing may 
be completed, the operation being performed over a “ beam " with a 
fleshing 4 nife, which is a double-handjed fool having a contave-shaped 
blade, but it is u 5 ed with its flat side resting on the pelt, whereas the 
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unhairing knife is held almost perpendicularly. Fleshing may ^Iso be 
iperformed by machine, especially when the pelts, as they are now called, 
are afterwards to^bd split. The fleshing machine is similar to that used 
for unhailring, except that its raised ribsf or knives, Aave keener edges. 

The splitting is dbne \*ith a machine having an endless-band knife 
fixed at the barfloif a revofving cylinder under which the pelt is drawn,' 
being pressed agailist it with suitable devices which adapt thnmselves 
to the varying substance ; the knife travels rapidly over pulleys, there 
being one at either end» of tht machine ; excellent work may be done 
on it, hence it is possible to produce largo quantities of leather that iS 
uniform fti substance at a cost much lower than would be possible with 
hand-shaving; it also has the additional advantages that tt^e^bost of 
tanning this portion is saved, and the increased commercial value of 
thatjvhich is taken off (§ 147). When it is intended, to use Ss leather 
the part which is split off the operatiofi is often delayed until after 
tanning (§ 139). , 

124. Immediately following this operation the pelts will be delimed^ 
the object being to neutralize any lime which may be present; this can 
be done in several ways, it being not unusual to bse either lactic, hy¬ 
drochloric, formic, or boracic acid ; unless the work is carefully done 
the leather will be brittle on the grain, besides which the subsequent 
operations will be rendered difficult. 

125. should follow next; in this process a lixivium of hens’ 
or pigeons’ dung would be used ; this is prepared, allowed to ferment, 
diluted, and strained, after which the pelts are immersed in it until they 
are sufficiently reduced in substance, and have acquired the desired degree 
of suppleiress, the [alter resulting from the more complete solution of 
the cementing substance which bound the fibres into bundles. When 
it is essential that it shall be possible to stretch the finished leather in 
any direction without there being the slightest tendency to spring back, 
then a still greater reduction may be necessary, 'the finished leather 
then being more porous; to accomplish this the lixivium may be used 
warm, but it must not be used so hot that the skin is thereby damaged. 
If dogs’ dung S employed the process is described as fuering; and the 
liquid would then be used warm. 

126; Drenching usually follows puering and bating; its object is 
twofold, since it cleanses the pelts from the lixiviutfi, and the lactic and 
acetic acids which develop in the drench, remove any remaining lime. 
Ordinary bran is used in making the drefich, it being steeped and 
allowed to remain until fermentation has taken place; the pelts are 
[flaced in this and worked about until they acquire a satisfactory “ feel 
and appearance ”. Many experiments have been made to find a sub¬ 
stitute for the puer and bate which would be less objectionable, possibly 
in the near future they r*ay be supei^ded; at present, " Oropon,” 
“ Erodin,” and “ Enzo,” are gaining in popularity. The pelts must 
now be forcibly scraped on the grain side to remove hair-roots or fat 
glands, an^ to cleanse the su^ace, the operation* being known as 
“scudding”. 
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i2}r Before referring to the method of using the tanning agent 
some details may be given of the principal agents used. * 

Hemloci extract is obtained frdm the wood and^ark of the spruce 
fir, Abies CanadensB, wViich grows abundantly in the Northerif States of 
^America (§ ^28). , * * 

Gambier arrives in this country in the form of an eidract made from 
the plant Uncaria Gambir and is imported principaffy from Singapore. 
It is also known as Catechu, Cashew, Cutch and Terra Japonica. 

Sumach in commercial form is a pjowUer made from the leaves and 
yovii^ branches of the Rhus asriaria and R. cotinus (wild olive). It i? 
a shrub growing wild in Portugal, Spain, Ital^ and France. * 

Mtmt'sa bark is obtained from various species of nfcacia; it 
abounds in Australia and South Africa. 

i,arc% extract, olJtained from the Hungarian larch, is said to 'be 
increasing in favour with English tanners. * 

Turwar bark [Cassia Auricuiata) comes from Hindostan. Many 
■'East India kips, goat and sheep-skins, are tanned with it. 

Oak bark is obtained from several varieties (jf oak, jn England the 
common oak being generally used. 

128. In America the larger skins used for upper leather.ai^; first slit 
down the back, being then described as “ side leather ” ; hemlock extract 
is the tanning agent often used. In Australia the principal tanning agent 
used is mimosa, but in India many of the best kips and calf-skins are 
tanned with Turwar hark, an excellent leather being produced. Sumach 
is more general in France, and Oak bark in England ; but transport 
facilities arc at present so.great that the use of any tanning agent is 
not now restricted to the place of its origin. . 

129. The general method of using any tanning agent for upper 
leather would be as follows: Strong liquors are made with the selected 
.laterials and the pelts placed in them, sometimes only a small machine 
known as a paddle is used, often a large revolving drum takes its 
place; the heavier hides and kips, however, used for vegetable-tanned 
upper leathers, would go through similar processes to those described in 
§§ 225-7 ; although, being thinner and more open in texture, as a result 
of the earlier treatment (§§ 125-6), they do not offer such resistance 
to the penetration of the tanning agent, and therefore less time will be 
necessary. On tRe Continent the lighter skins are often tanned in 
vdts, and instead of being passed from one vat to another they would 
be taken out and allowed fo drain while the liquor was being strengthened; 
they would then be returned to the same vat, the process being repeated 
until the tanning was satisfactory. The advantage of using the druiS is 
that much of the labour of “ handling ” is avoided, while there is a 
decided save in the time required for the penetration of the liquors. 
The time occupied with th« actual process of tanning wilt depend 
upon:— 

(a) The substance of the pelt: 

(#) The tarjiing agents used; 

(c) The method employed. , 
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When the tanning is satisfactory, the leather must be drefully 
washed and dried; it will then be ready for subsequent operations (§ 138). 

130. One ofjht most popular methods of producing upper leathers 
is by thethrome process ; this changes^the nature «f the skin so that it 
is both non-putrcsce?it and very pliable. It differs considerably from 
vegetable-tanntSi'feathtr since it may,be subjected to boiling water with-* 
out icing in the leSst affected, whereas the former would shrivel up and 
become iM'ittle. Leather that is chrothe tanned is also less bibulous 
than vegetable-tanned luather ‘{sae § 250), hence it makes an &cellent 
material for boots that are to be worn un4er damp conditions, but be;n^ 
always firiished with the grain outside, and this being rathei' tender, it is 
not so suitable for that rough wear which a navvy’s boot might, i^ceive. 
The process of chroming does not affect the gelatinous part of the pelt 
in<thf same way as the vegetable-tanning process; thf hide ^bstance, 
which by the latter process’is changed to*tanno-gelatine, is not utilized 
by the former process, consequently the leather is not so well filled. 
Another feature of the leather is that being non-absorbent it does nofi 
take up the perspiration from the foot, and since it is not able to escape 
as with leathers which are more porous, this moisture is condensed and 
in some tases causes the feet to be cold, clammy, or even wet, according 
to the constitution of the wearer. 

131. The preliminary processes, so far as the conclusion of the bating, 
maybe similar to that which has been already described (§§ 120-6); 
the process known as “ pickling ” now follows, the pelts being drummed 
with a mixture of sulphuric acid and salt, 5 lb. of the former being 
used to 40 lb. of the latter, in 40 gallons of water, the object being a 
more thorough sepaption of the fibres from the bundles. The skins are 
next put into a solution containing common salt, hydrochloric acid and 
bichromate of soda ; after drumming for about one and a half hours they 
are removed and put on horses to drain until the next day, when, after 
dipping in a solution containing bisulphite of soda, tHey would again be 
placed in the drum, a solution being added containing bisulphite of 
soda, common salt and hydrochloric acid; in about one and a half hours 
they will be reirtbved and again drained, and finally the acidity of the 
leather is neutralized with borax or bicarbonate of soda. 

132. Sometimes only one bath is used, the skins being first drummed 

in a .solution to which common salt is added, a*similar weight of 
“ Tanolin ” is then dissolved and gradually added to the previous liquor, 
to this bicarbonate of soda is added, the a^nount being about one- 
twelfth of the weight of salt used. When thoroughly tanned the leather 
is 'taken out, drained on the horse for forty-eight hours and then 
neutralized". *■ 

r33. Sometimes—especially with heavy hides—the tanning may be 
performed by suspending th» hides in pi^s, the hides being worked up 
the yard to pits of inaeasing strength as with vegetable tannage, but 
when handled this way the penetration is less rapid. According to 
Professor PrSetor, mineral tannage depends upon the «kin absorbing a 
b^ic salt; but basic salt as such is not directly absorbed by the skin. 
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The sktj is therefore first impregnated with chromic acid, which may be 
done in a bath containing potassium bichromate and hydrochloric acid^ 
(which will produce chromic acid); .this is next changed to a basic salt by 
introducing a reducit^g agent to ij;move some of the oxygen, th^ tanning 
being then completed; the latter is accomplished by submitting the 
•skins to a second bath containing sodium thiOsulphaW p,Bd hydrochloric 
acid, thi,s produces thiosulphuric *acid which is a reducing agent ^and 
seizes some oxygen from the chromic acid and leaves it a basic chrome 
salt. • . . , , 

* The process just described is “chrome tannage, but if the skins 
are first “pickled” as descrilJed in § 131 (but using salt and.alum in¬ 
stead 'bf salt and acid) it would be “ chrome and alumina ”, tannage. 
The finisTiing would be as in § 144. 

134. Many East India kips are tanned previous to their exportatiijn, 
and as there is a greater dem£*id for chroms leather than for that i^hich 

, is vegetable tanned the latter tannage is often put through a chroming 
4)rocess, being then described as “ semi-chromed ”. In America many 
of the light packer hides are used in the production of semi-chrome 
leathers; these may*be tanned with hemlock, dith gawibier, or with 
a combination of tanning agents. . 

As they are already vegetable tanned the goods must be*.«fficiently 
mellowed for shaving or splitting, after which they are drummed with 
plenty of water to which borax has been added, the object being to re¬ 
mote everything which might wash out and adversely affect the chrome 
liquors; this process is known as “stripping”. The chroming process 
may now follow as in §§ 131-2, the liquors being strengthened until 
the leather will not assimilate any more, which can be easily seen since 
the colour of the liquor would not then become* any weaker. The 
neutralization and finishing of the leather may be as for full chrome 
le idler. 

135. Until quite recently “calf-kid” (made from calf-skin) was 

very popular, but it is now almost discarded in favour of leather with a 
brilliant face. It was prepared by a method known as “ tawing,” which 
differs from other processes in that the gelatine remains unchanged; con¬ 
sequently, when boiled, such leather can be gradually dissolved, and the 
liquid when poured off will “ set,” it being gelatine. Tawed leathers 
are therefore not stitable for the uppers of boots which would be sub¬ 
jected to much damp, but since so much of the nature is left in the 
fibre it is the most popiriat method of preparing leathers for gloves, 
although the skins then used are principally lamb, only a comparatively 
few “kid ’’ (young goat) skins being used. • 

The usual method after the preliminary processes (§§ 120-6) 
is to soak or drum the skins in alum and salt, the proportion of which 
may be two of the former to one of the latter. After about two weeks 
the skins may be tested by firmly pressing a fold of the skin, if this then 
appears as an opaque white streak, the tanning is complete. 

The skins ate now hung up until thoroughly dry, aftai which they 
will be mellowed^by soaking in water,*and then “staked ’’; the principle 
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is similar to that in § 148, but the method differs, since in this^ase the 
skin having been fastened by one corner to a post is then held taut with 
'the left hand while it is forcibly scrap^ on the flesh side with a tool held in 
the right,; the toblused—the moon-knife—is a flat,, circular disc of steel, 
with a handle across the, round hole in its centre. After shaving or 
otherwise levelling, the skins go through a process of “ egging ” ; a‘ 
mixture of flour, egg-yolk, apd olive-bil is made into a paste with water, 
this*is put into a drum with the skins; vjhen they will absorb no more of 
the mixture, and with ^he p4?te still adhering, they are hungMp for a 
month to “ age ” and dry thoroughly. After having been soaked ifc 
water an^ cleaned the skins will be reafly for dyeing, the process ‘de¬ 
pending upon the colom and the kind of dye used, but if for black 
calf kid tfie .skins would first be mordanted with logwood, after which a 
solution of iron is used, usually ferrous sulphate. , When dyedtmd jjried 
out 4 he skins are again so,ftened with the moon-knile; in the case of 
small skins which have not been shaved, if they are too stout they may 
be reduced in substance with a moon-knife, having a turned edge; thft 
flesh being finally finished on an emery wheel. Formerly glac6 kid was 
dressed in thefforegoUg manner, being finally finished with a dressing of 
wax an(J oil, which was ironed in, the process being repeated until a 
satisfacto%* face was obtained. 

When white leathers are wanted for the socks or linings of shoes, 
sheep-skins are generally used, and these are prepared by the “ tawing ’ 
process. 

136. Dongola^ dressed leather is not as largely used in the shoe 
trade as leathers dressed by the methods to which reference has been 
made above, but it should not be ignored since it has several distinctive 
features. The skirts having been de-woollcd are de-greased, an opera¬ 
tion always very important in sheep-skins because of the amount of fat 
present in the middle fibres, which is changed by the lime into 
an insoluble lime-soap and then removed in tlte after processes. 
When de-greased the skins are pickled with sulphuric acid and salt 
(§ 134), after which they are immersed in a 10 per cent salt solution 
for half an hour, ,and then in a 3 per cent solution of salt with 2 per 
cent chalk, the effect of this being further to reduce the swelling of 
the fibres. 

The skins having been washed are tanned, g«mbier, sulphate of 
alumina and salt being used; if tanned in a drum the tanning will only 
take a few hours. After washing and drying*the skins are fat-liquored 
with soap, neat's foot oil and glycerine, then set out, dried, staked, and 
finished {Le Cuir). If a morocco finish is desired they may be Jnished 
as in § 145, or they may be glazed. The special feature of the leather 
is its suppleness which sui passes that of ordinary vegetable tannages, 
while at the same time its fuljness is greater than that of chrome tannage. 

137. Wash-leather is generally made'from the flesh-split of sheep- 

' It may bt noticed that this process is very similar to Newton’s, described by 
Alexander Watt: " The Art of Leather*Manufacture ” (1897), p. 166. 
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skins, the best quality is obtained from very small deer-Skins im¬ 
ported in a dried state, many coming from China. The sheep-skins are^ 
split just aftet unhairing, and are Jhen well plumped, and much firmer 
than they would trfter de-Jjming. The bran-drench follows the 
splitting, after whith the skins are wrung outj and, when sufficiently dry, 

• sprinkled with fish-oil which may be allowed to statjd) and work into 
the skii\s, or it may have mechantcal assistance, beisg either beat^ in 
by a “fulling mill,” or put»into a drum; in any case th| oil must 
thoroughly permeate the fibres, care beiag lakjn that in the meantime 
•the skins do not get overheated. The excess of oil is now pressed out, 
affer which they are well washed in the drum which further clears them 
of oib; they are then dried and staked, oftfen being finished on the 
emery-wheel. 

^38.*The process, of vegetable tanning renders the skin “non-pu- 
trescent,” i.e. it could be kep* for an indefigite period, whereas previous 
to tanning putrefaction could eventually have destroyed it; with pro- 
,longed soaking it would also have wasted away, but now it is insoluble; 
furthermore, after wetting, its fibres would haveiadhered together, thus 
causing the hide to«be hard and stiff, but nowthl. tendency is changed. 
The leather, however, is not yet suitable for the uppers of boots. 

(a) A greater softness or suppleness is desirable. •» 

Increased power to resist water penetration is requisite. 

(i) And a better appearance is necessary. 

139. These improvements may be obtained in many different ways in 
leathers that have been tanned. Calf-skins, kips, and light cow-hides, 
are sometimes dressed on the flesh side, and sometimes on the grain 
side. When finished on the flesh side the leather is said to be “ curried ’’ 
and “waxed," the process being as follows; The*leather having been 
well soaked—often in warm sumach—is next laid on a table of mahog- 
."'•ly, marble or glass, and scoured on the grain side to clear it of bloom 
235) Of other deposit, water being used profusely in the operation. 
The leather is next “set out," that is, all wrinkles are removed with a 
“ slicker ” by pushing them in the direction in which the leather will 
stretch ; it is then shaved on the flesh side, the fibres immediately be¬ 
neath being considerably finer and less marked with veins; besides this 
the skin will be made more uniform in substance by somewhat reducing 
its stoutest parts.* Shaving and splitting machines have now largely 
superseded the hand operation. Sometimes that which is split away by 
the machine is only usefcl for making “pasted stock" (§ 145), but if 
stout enough and sufficiently large, it may be properly waxed and used 
for thg tongues or fittings of men’s cheap boots. When side leather is 
split, the grain may be finished as «atin hide, glove hide, or box side, 
and the flesh-split finished by waxing, in which case it may be put 
through the splitting machine a second time to level it, this being done 
either from the middle fibres Jr the flesh fibres according to the fineness 
of texture; should the split however be too open for waxing it may be 
given a heavy qpating of size and then, when in a suitabl^ondition, be 
rolled, and aftefwards used in the bottoming department. 
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140. After shaving or splitting, and while the leather is still jlkmp or 
^mellow, it is coated on one or both of its sides with “dubbin,” which 

is a mixture of cod-oil and tallow, but the ingredients may be varied 
considerably, according to the character desired iij the finished goods; 
splits which are loose in tertture often have an artificial solidity imparted 
to them by usipg bard talldw, paraffin-wax, or crude stearic acid. ‘ 
yhe leather having been “dubbfhed,” is hung up in a moderate 
heat, and ,as the moisture dries out from the leather, it leaves space 
which is soon occupied ,by th» gyease; the effect on the leathtr is to 
coat its fibres with fat, and also to some extent to effect a change in* 
the fibres similar to that in oil dressing (see § 137); the leather will how 
be much more supple—uMess purposely hardened—and also rnofe im¬ 
pervious to water. As the leather only absorbs the softer portion of 
thg fat—unless assisted with heat—it naturally follows that softe of the 
most'solid part will remain on the surfacd'to be removed by a process 
termed “slicking”. , 

In some towns the leather is placed in large drums in order to, 
effect the stuffing in a shorter time, incidentally it has the further ad¬ 
vantages that hhrder fdts and waxes can be used, afid that the stuffing 
may add<5o per cent instead of 10 pet cent to the weight, the process 
occupying'dbout half an hour. 

The operation by which the surplus grease is completely removed, 
either from the grain or flesh sides, is called “ whitening,” after this a 
tool is used which in principle is similar to a “ buff” knife, except that 
the operator when using it pushes it from him, hence the edge is not 
“set" the same as in a buff knife. An exceptionally thin film of 
leather is removed with this tool, thus clearing away any remaining 
grease and leaving the flesh side very smooth; when the grain side is 
also done it removes many minor surface deposits. 

141. Leather that is waxed on the flesh side, and that has a grain 
on the underside (as waxed calf or waxed kip), maynow go through 
a process to improve the appearance of the back, by giving the 
grain a “pebbled” appearance. The leather is folded over with 
the grain inside < a board about 10 inches square, having its face 
covered with cork to enable it to grip the flesh side of the leather, is 
now used to move the top part of the folded leather backward and 
forward, thus altering the position of the fold, whiclt'is made to travel 
in the direction of the length of the leather; this operation is known 
as " boarding ” and the effect is to soften the leather by breaking up the 
grease and separating the fibres. 

<.142. The flesh side of the leather (which will be the face) may now 
be blackened, using a preparation made with lamp-black and oil or 
soap; when this has been well worked in, the leather will be ready for 
the first coating of size, and ifhen sufficiently dry this will be smoothed, 
by glazing with a smooth glass “ slicker The final coating of size 
win be similar to the previous one, but gum tragacanth may be added 
to cause it to*dry with a brighter surface. <, 

Because of the difference in the’substance and qualify of the various - 
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parts the skin and the difficulty the manufacturer may Viave in 
economically using up the whole of the leather, it is not at all unusual* 
for the currfep to dress it in sections, each section biipg finished in the 
most suitable style ;*therefore tjie belly on either side may b« cut off 
and then the .shoulder separated from the kutt (^e be. (jO. In the 
•market we may therefore meet with :— 

^ (a) Waxed calf-skins. 

(р) Waxed kip (from full-gwwn animais wnicn, nowever, ive noi as 

large as the English cow). , • • 

♦ (() Waxed kip butts (the shoulder and belly being rounded off; in • 
shafie they csrrespond to the tend). • 

((f)* Waxed split sides (from full-grown beef hides slit down the back¬ 
bone, see § 139). 

1^3. Che .shoulder!,and bellies (taken off the kips) are often finished 
on the grain side,*and the proSesses beyond*the stuffing will differ from 
^what has been described above. The grain side of the leather will be 
sarefully whitened to make it as smooth as possible, the face being after¬ 
wards brushed over with a solution of soda in water to prepare the 
surface for dyeing, iiffiich generally is performed V'ith a ’preparation of 
logwood and ferrous sulphate. The leather afterwards receives a tiressing 
of oil and being turned face downward is worked out in the’direction 
in which it will stretch, then turned over and a similar process performed 
on the grain side, alter which it receives a thin coating of size and is 
linally dried. 

Leather dre.;sed in this way comes into the market as:— 

(a) (Jrain shoulders, or bellies; these are unsplit. 

(i) Satin hides, these being the grain side of split sides tanned with 
hemlock. 

(с) Glove hides are the grain side of split sides often tanned with 
ganbier. 

((/) Glove hide*bellies, these being split leather, therefore differing 
from (a). 

144. At the present time leathers with a bright face are in favour, 
and also the wel'-known natural grain usual in box calf, consequently it 
is not surprising to find many imitations of it; therefore the shoulders 
and bellies from kips as well as the grain side of split sides may be 
finished as follows ;• During the stuffing a smaller amount of grease 
will be worked into the leather, but after this the face will be prepared 
as for satin hides until after the sizing, when the face will be burnished 
on a “ glazing ’’ machine; this has an oscillating pendulum in the bottom 
of whi(di is fixed a piece of agate or glass with its edge smoothly rounded; 
this works upon a wide strip of stout feather, strained taut between two 
supports, the leather to be glazed being passed under the pendulum; 
it is afterwards printed, the ma(Aine which ^ used somewhat resembles , 
an ordinary mangle, only the top roller, which may be of steel or gun- 
metal, is engraved with the desired pattern of grain, and this assists the 
regular break of the surface in the after process of boardfhg (§ 141); 
subsequently it mly be finished with a'thin coating of size. 
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Buffalo hides of Indian tannage are often split and work^ up for 
“ box sides,” and when the hide is a good one an examination of the 
hair follicles would be the only means of identification. 

,145.'-‘Goat ^orocco ” is a vegetable-tanned'leather. Morocco in 
North Africa waij once fatuous for its leather, which appears to have been 
made from lb's -skins of various anjmals since, according to Watt,* the 
skl.rs of the goat, calf and sheep were used; the tanning agent being 
pomegranate, or date bark. The skins^were finished on the grain side, 
the well-known patten, always being developed. The leatherTias since 
been largely imitated and in certain districts a di.stinctive “grain” has 
been adhered to, hence we still have the recognized types'as “Persian,” 
“ Strasburg,” or “ straight grained ” Morocco. 

Sumach is now often used for tanning morocco leather, which is then 
“'•sef out,” dyed, stuffed with grease, set out, dried on frames, hnd buffed 
on the grain to make it smooth, the amdunt taken off being so thin that 
it is really only the tips of the papillae which are removed; the leather 
is then staked, sized, burnished, and grained—a process similar to 
boarding. While th^ above is a general outline of the processes, the 
price of morocco leather varies so much that it is'obvious the price will 
not pel mi,t such elaborate details in the preparation of the cheap grades 
as in the expensive ones. 

Many East Indian goat-skins are dressed as morocco, and are often 
dyed in colours and used for the outsides of ladies’ boots and shoes, for 
slippers, or for “nursery” goods. A considerable number of East 
Indian goat-skins are also used for the manufacture of tan glace kid 
and goat, it being a difficult problem to decide when a “ kid ” becomes 
a “goat ”; many authorities urge that when the animal can sustain itself 
by eating grass it is no longer a “ kid ”; this may be, but it is not easy 
to determine in the finished leather whether the former occupant of the 
skin had ever eaten grass. 

146. Sheep-skins maybe either vegetable tanned', chromed, or tawed. 

When vegetable tanned they may be finished on the grain side in 
any colour, the face being left with a soft finish (similar to the face 
on gloves cuff'from vegetable-tanned leather) or glazed. Sheep-skin 
may be printed with any desired pattern, the variety to choose from 
being very large, but those most frequently met with ate imitations of 
the more expensive leathers, as seal, morocco, crocddile. The method of 
finishing would be similar to that in (j 144. When “chromed,” sheep¬ 
skins ate usually finished to imitate glace kfd; when “ tawed,” they are 
often dyed and used in the glove trade, many of the less perfect of the 
White skins being used for socks and linings of shoes. <- 

147. Many sheep-skins previous to tanning are split with the band 
knife, a very thin grain-split being removed (§ 137), this is tanned with 
sumach, or some other suitable agent, aifter which it is dyed and finished. 
In the boot and shoe trade this leather, which is known as “ skivers,” 
would be used for topbands, facings, or socks. Sheep-skins are often 
tanned an 5 then given a “ sui^e ” finish ; the flesb side is first n^e 

■ , i “ Leather Manufacture ” (1897), p. 2. 
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very srS^oth on an emery-wheel, after which a dye-stuff in the 
a paste is thoroughly worked into the leather, and when quite dry it 
scoured off" on a fine emery-whtel. Sheep-skins which are badly 
damaged on the grain s’ide are soften dyed and fi jislyed in tins way to 
imitate chamois or “shammy” (see § 137)* Such^skins are usually 
* unsplit. , ,* * 

, 148. Leathers that have been chrome-tanned, wfiile still in a nfoist 
condition, should be “ set out* on a table as already describe (§ 139), 
after whtch they would be drummed witlf an ertiulsion of oil and soap ; 
This makes the leather softer apd prepares it for the subsequent processes. 
The dyeing Of the leather may be done on a Jable with a bruM, or in a 
drum,'arvi when in a suitable condition—not being either too wet or 
too dry—the leather will go through a further process of softening 
called “ ftaking,”.the leather being stretched over the end of at» il^- 
right, or “ stake ” ; the hand-method, howefer, is now almost obsolete, 
\ since the staking machine, which is just as efficient, effects a considerable 
economy both in time and labour. The machine has an arm which 
coming towards the operator descends on the maU^dal witji an adjustable 
pressure, the arm is^hen drawn back, the operator meanwhile holding 
the leather in position while it is pulled out by the friction,^? the re¬ 
treating arm. A thin dressing is used on the face to assist the glazing, 
which is performed while the surface is still damp (§ 144). Full chrome 
leathers are usually fastened to frames of suitable size for complete 
drying. 

140. Basils are sheep-skins tanned with barks^ Australian basils 
being tanned with mimosa; in Scotland larch is used, and in the 
West of England oak bark; the leather is usually »ther harsh and its 
use is generally restricted to lining the commoner classes of strong boots 
and in the saddlery trade. It may be left in the “ rough ’’ or be dyed 
ar 1 glazed or printed. 

Roans xce. medium-weight sheep-skins generally tanned with sumach, 
usually the process only taking about twenty-four hours; the skins are 
sewn up and filled with sumach liquor, the distended skins being then 
also put into warm sumach liquor; they are presently piled on a drain¬ 
ing board *id submitted to pressure, which squeezes the liquor out of 
the skin ; when the process has been repeated the tanning will be com¬ 
plete. The finishing processes include damping the dried skins, setting 
out, nailing on boards to dry, clearing the grain with acid, dyeing, again 
setting out, drying, glazir%, and graining, the distinctive grain being 
the result of graining in one direction only, that is from the butt to tljp 
neck, w Willow ” grain, which resembles the shape of a willow leaC is 
also obtained by boarding in one direction only, that being from head 
to tail. “ Box ” grain is rectangular, and is obtained by boarding in 
two directions, the second being^t right angles to the first. “ Morocco ” 
grain is produced by boarding diagonally. 

150. Russia leather. In the tanning of this famous lealber willow- 


* Watt, 0^. £>(., p. 39. 



100 BOOT AND SHOE MANUFACTURE. ' [151,15* 

bark is used; the peculiar smell being imparted by birch-oil ^#hich is 
"used in the currying; the leather may be dyed any desired colour or 
finished black; it may be left with a' smooth face or be printed with its 
•peculiar (iiamonc|-sh^ped grain. Usually it is thePskins of calves and 
young cattle thatpre used% its manufacture, although hotse-hides, goat 
and sheep-skin^, "ye also sometimes employed. 

"Cordovan Uainar} h’odnerly this referred to leather which was 
manufactured at Cordova in Spain frdha various skins,^ these being 
finished similar to morOcco M any colour but generally red; that how¬ 
ever which is now commercially known ei'her as Cordovan shoulders or 
bellies is obtained from Ijorse-hides; it is vegetable tanned and finished 
in the saihe way as grain .shoulders and bellies (see § 143). 

Crup is obtained from the butt of horse-hides; after tanning, the 
shell. (S 116) is split away and the leather is then curried ahd wnxed, 
usually a very fine face catf be obtained, it being generally used for the 
vamps and goloshes of the more expensive class of men’s footwear. , 

151. Porpoise hide. Formerly this was obtained from the skin of the 
porpoise; whyi tannt^d, curried, and waxed on the grain side a very fine 
leather was produced. On account of the closeness of its texture and 
the fineness of its fibre it is capable of receiving a very fine polish and 
of withstanding water-penetration better than leather obtained from 
beef-hides; consequently it has been in demand for shooting-boots and 
high-class footwear ; its great tensile strength has also won for it an en¬ 
viable reputation for leather laces, although at the present time those 
generally supplied are obtained from the hide of the white whale; the 
cutting surface of the latter is larger and laces more uniform in sub¬ 
stance can be obtained, even if the texture is not quite so fine. 

Sealskins were formerly highly esteemed when made into leather 
for the uppers of boots; the tannage was invariably vegetable, the 
leather after dyeing or blacking being finished on the grain side with tlie' 
well-known grain pattern developed, the looseness of the materia 
generally making it impossible to obtain as small a grain as is possible 
on a goat-skin^ The leather is too porous to be waterproof, hence it 
is unsuitable for those parts where this is essential, buHits porosity 
renders it very suitable for the legs of men's golosh boots.'l^lfVhich pur¬ 
pose it was in favour for a long time (see § 152). 

152. Patent., enamelled, or japanned leather. iJeathers in this group 
may be classed under three headings:— 

(a) Vegetable-tanned leathers, finished 6n the flesh side. 

^ (V) Vegetable-tanned leathers, finished on the grain side. 

(c) Chrome-tanned leathers, finished on the grain side. < 

Patent calf is in the first grdup; it is made from calf-skins which 
are tanned with sumach; after very careful setting-out the skins are 
worked to a very fine fact on the flesh side; the skins are then de¬ 
greased and fastened to frames, flesh-side up, this being the side which 
■will be eflapielled. The foundation coat is composed of Prussian blue,^ 

'" Leather World,” 1914, p, 641. 


’ Watts, pp. 296 et seq. 
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linseed'^il, and vegetable-black; this is evenly spread over the leather 
which is then put into a stove to dry; after cooling tl^e coating is brought 
to a fine surface with pumice stohe; it will be necessary to give the 
leather three coating?, each of wfcich must be finishgi with pumice stone; 
.the final coating may contain either copal otfamber v/rnish. 

The introduction of the splitting machine has nytde it possible to 
produce a cheaper grade of leather from* the flestf side of cow-hides 
(patent tipping), this being much more flexible than patent ctflf, since it 
has not the support of the grain. Its popularity? however, is now on the 
dei^line. • . 

Vegetablb-tanned seal-skins and horse-hi^es are both enamelled on 
the graii> ".ide, and with either it is usual to assist the natural break of 
the grain by printing it, the result being greater uniformity. When 
enamelleS on the grafti side,, a leather which is much more open*in 
texture may be used, it being evident that seSl-skin could not successfully 
be worked up on the flesh side because of this defect; there is also an 
important advantage in that the enamel does not require the thick 
foundation neressarj in a split leather. Both t| uhers.are principally 
used for children’s shoes. . 

Leathers that have been chrome-tanned are finished the grain 
side, calf skins, goat-skins (chiefly those from Patna in India), and colt- 
skins (chiefly imnorted from Russia, where these animals have very fine 
coats) are used m the production of this leather, and the large cutting 
area of the latter probably accoutits for its popularity. A few sheep¬ 
skins .are also used in common work. 

The chief feature of chrome-tanned enamelled leather is its supple¬ 
ness and the openness of its texture, the former enables the leather to be 
moulded about the toe of a last with ease, the latter assisting the gather¬ 
ing in of the full material; the great improvements which have been 
n;..de in the elasticity of the enamel ought also to be mentioned. 



CHAPTER EH. 


THE SELECTION OF UPPER LEATHERS. 

153. Different skins An'S different methods of dressing furnish such 
a very wide range of material; that it is difficult to name features which 
un^ier all circumstance,s would be desirable ; furjihermore, th^ qualities 
essential in one class of foqtwear may noc be importaht in another; it 
is, however, always an advantage when a skin is well-grown, i.e. when the 
naturally poor parts are better than usual in quality, because then the_ 
proportion of good material is high, but when from any cause the 
amount of pool materfal exceeds the normal percentage, the skin would 
generally be considered badly-grown A square skin is usually pre¬ 
ferred, beeSuse the width of the back furnishes a useful cutting area of 
good material, whereas when the skin is long from head to butt and 
narrow across the back, the amount of prime material will be less than 
normal, besides which it is usual for such skins to be poorer than the 
average in those parts which are always of lower (]uality, viz. the belly 
and flanks. 

Should the animal have been specially fattened, then the skin may 
suffer in quality through the growth-marks in the neck and shoulders 
being so pronounced; on the other hand, animals in poor condition are 
generally inferior through the backbone being badly marked. The 
neck is seldom as fine as the back, and the degree of^coarseness is often 
an index to the quality of the skin, since a heavy neck would be a bad 
feature in leathers purchased by weight; the shanks also should not be 
left too long, since they are relatively inferior in quality. 

r54. The goat-skin has the shortest and finest fibre, the calf next, 
and then the sheep. It may be said that the length and fineness of the 
fibre largely determine the quality, since if the essrential requisites as 
enumerated in § 106 are considered, it will be evident that the above 
structural features would be important for egich qualification; and as 
the skins of two animals can be compared for quality by observing the 
ra’ative length and fineness of their fibres, it .will also be evident that 
since these vary in the different parts of each skin, this variation will 
also indicate the variation in quality. 

The normal distribution of quality and variation of fibre' is shown 
in fig. 65. Substance also varies; genfcrally those parts are thickest 
where this is desirable for greater protection, and those parts thinnest 
that are moved with the actions of the animal, as for example, the parts 

' See § 249. 
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just in f|ont of the hind-legs, and those immediately behind tfie fore- 
legs. THe substance is greatest at the butt, it decreases gradually as it • 
approaches the shoulders, the belly Aeing lighter and* the thinnest parts 
those already so desciibed. 'rhejieck varies, sometimes tieing vary stout, 
although generally it is lighter than the biJtt, luft Anuter than the 
'shoulder. • . 

_ 155. Goat-skins are often badly “tick’’♦marked, the animal is ajso 
subject to a form of measles which permanently injures the s^in; their 
lighting Spirit accounts for many a defect caiised by horns, besides 
#hich their short coat does not afford a perfect protection from the 
thorny bushes, the evidence of which is often very apparent. • 

Shec[j-skins generally have fewer blemishe?, although a want of care 
in skinning and fellmongering is often very noticeable. 



Horse-hides are often badly marked in the mane and backbone, 
especially the older skins. 

tjd. The methqjl of production is responsible for particular features 
which would not occur in other leathers; these must be observed in 
considering its quality, besides which the characteristics that adversely 
affect its quality must not*be ignored. 

Curried leathers which are waxed should be of mellow tannage, 
Bordeatix being noted for the excelleijcy of its tanned calf-skins; in tnis 
respect a kip suffers in comparison with a calf-skin since it is never as 
mellow; its quality therefore would be partly decided by the nearness 
of its resemblance to the calfsskin. The trgument, however, does not 
apply to split leather which is waxed, since in this case the apparent 
mellowness may be the result of openness or coarseness pf fibre, and 
in wear such wotld be unsatisfactory; hides of fine texture would be 
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firmer, and a firmness is therefore often obtained by using h^rd fats, 
t stearic acid, or paraffin wax, but such leather does not stand well in 
wear. Waxed-splils should be mellow but firm. 

It is ti great advantage to a cutter when a skin is shaved to a uniform 
substance, and whefi frorf. any cau.se it is irregular the skin would be 
put into a lowir class. The skin shtmld be well-grown and well-waxed, 
buU. not over-stufit'd with grease. The flanks should not be so loose 
that much has to be rejected. ‘ 

Vegetable-tanned Isathers finished on the grain-side, such as glove- 
hide and grain-shoulders, are very liable Jo be injured by being buffed 
too deeply ; this causes them to be tender on the grain. ■ Many iast 
India kips finished as box-calf are badly marked with thorn pcratches 
and scars from unfriendly horns; it is in endeavouring to remove these 
the tjthe grain is often excessively buffed. < , ' • 

A feature of chrome-tarened side leather is that the offal—belly and 
flanks—is not as well filled as it would have been by the vegetable- , 
tanned process; consequently the skins selected for this method of 
dressing should be weh-grown. The face of the leather should be 
bright and not'tender, and the pattern uniform in size, but it would not 
be so wfch a poorly grown skin ; there should also be an absence of 
harshness!'' 

Chrome-tanned glace kid should be manufactured from well-grown 
skins, it being purchased according to surface measurement, and when 
there is a large amount of inferior material the good parts are thereby 
rendered more expensive. 

Goat-skins vary considerably in strength of fibre and fineness of 
face, besides which the chroming process used by one maker does not 
producegjs supple a leather as the method used by another. On some 
leather the face is beautifully prepared before glazing, the latter opera¬ 
tion being so carefully performed that in wear the leather scarcely ever 
wholly loses the effects, whereas on other leather thh gloss is only the 
result of a size which washes off with the first storm ot rain, even if it 
survives the process of shoe manufacture. 

Sheep-skins,' 1 ike those of the goat, vary considerably, some being 
fine on the face, moderate in substance, and for sheep-skin strong in 
fibre, whereas others are coarsely grown and very tender ; the strength 
of fibre must never be overlooked in judging its qtiality. The skin is 
strongest ^ those varieties where the wool is short and coarse, approach¬ 
ing the character of hair, whereas a heavy fleece is usually accompanied 
with an open-textured and tender skin. 

157. A feature common to all skins is the direction of the<stretch 
in its different parts; this can easify be remembered since it is always 
identical with that which would take place with the movements of the 
animal’s body. For walking, the skin just ^hind the fore-legs, and that in 
front of the hind-legs, must be of such a character that it stretches readily 
in the direction in which the legs will be moved and also just as freely 
contracts; it'will not, however, be necessary for the bally to stretch in 
this direction; but transversely, wfhile in the neck we may expect to 
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find a tindency to stretch in two directions. It is also noticed that the 
lines ofnghtness are identical with the position and direction of the bony* 
framework, hence we may expect <o find the prinApsil lines of tight¬ 
ness down the backbone and aoross the back as far as the ritft extend; 
also in the direction of the length of the shaflks. * f 

In studying this subject skins should he selected'that have not 
b^en dried on frames, since in sucn cases much of th^ stretch may hiave 
been removed, and this may cthise the skin to appear to stsetch in a 
contrary direction; neither are skins ueeftil for •this purpose that have 
Treen puered and drenched. , 

Leather is sometimes described as being “ tight in the difection in 
which tlv hair lies,” and this may possibly be caused by it being the 
direction of the hair muscles. 

l-eatHbr whicl) hasJreen split and “set out” does not show pmch 
tendency to stretch in one Jlrection mort* than in another; possibly 
, this is caused by the separation of the fle.sh-fibres from the grain- 
fibres, these being connected in such a way that while they are whole, 
the connections regulate the stretch. * ^ 

158. Two methdds of purchasing leather are in general use, one 
being by surface measurement and the other by weight^; generally 
speaking, where the cost of production is proportionate to* the sub¬ 
stance of the material, the finished product is sold by weight—curried 
leathers, for example; and since the quantity of stuffing absorbed will 
largely depend upon its substance it may be argued that this is a very 
fair method of fixing its price; but although this may be admitted, it 
must also be conceded that the method easily lends itself to fraud, as 
the leather being porous may be over-loaded w^th fats and waxes 
which can be purchased at a less price per pound than that which 
the finished leather would be sold. Stuffing * is said to increase the 
w ight of the leather generally by about to per cent, but it may be 
done in such a wS^ and with such materials that the increase is nearly 
50 pet cent. To detect this, carefully weigh a piece of leather, say 
about 2 inches square, shred it and soak it in ether for about twenty- 
four hours; the ether should then be filtered and evaporated, and 
from the weight of the residue approximate data may be obtained as 
to the amount of grease and wax which the leather contains. 

159. Leather is^ften purchased by surface measurement; formerly 
this was done by judgment, the skins being sorted into sizes and the 
price per dozen regulated«by the size and quality, but this is not now 
so general since with measuring' machines the exact size can be so 
readilywnd accurately known ; this method, however, also has its db- 
jections, since it often results in the Skins not being so well trimmed, 
consequently there is often a larger proportion of inferior material. In 
the absence of a measuring machine th* size may be approximately 
determined by first drawing straight lines around its edges, the unevbn 
outline being averaged as in fig. 66; the area of the surface enclosed 

’Proctor, “ Making of Leather,” p. 126. 
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by these straight lines can then be ascertained by forming it ^to tri- 



Fi(i. 66. 


angles. To find the area of each triangle multiply half the base by its 
perpendicular height. 



Fm. 67. 


A readier method is to place the skin on a table previously marked 
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up in squares—inches and feet; the skin can then be marked around 
.and the area found by adding up the spaces enclosed as in fig. 67. • 

Skins can also be measured with long strips df pard, each strip 
being i inch wide; i* is then oiiy necessary to count me squaK inches 
^and divide by 144 ; this is the principle on wftich flie/usual measuring 
machines are constructed. ^ * . • 

, If it is desired to compare the relative valueif of leathers, lire 
prices being quoted in differenf ways, then assuming that thq material 
was simitar in other respects it would oolybe necessary to estimate the 
valtjes on a common basis, sjach being weighed, or each accurately 
measured ; btil if the leathers varied as regards the proportion* of offal, 
then it wpnld be necessary to compare the amount of prime material 
contained in a parcel of each, the parcels being equal in price. 



> CHAPTER XIII. 

THE PRINCIPLES OF CLICKING. 

I 

i6o. Before considering the laying out of the patterns, the strain 
shpuld be considered which each part may hava to bpar durftig mnnu- 
facture and in wear. i ' 

The principal strain in the process of manufacture is during the last- , 
ing, and the particular strain which affects the upper most is the heel- 
to-toe tension set up with the first tack. If a shoe is being lasted and 
one of the back' quarters stretches in the direction 'of this strain, where¬ 
as the other quarter does not, then as a result the seams will be crooked ; 
if both qila'rters in one shoe stretch, and the quarters in the other shoe 
do not, then one shoe will come much further forward on the last than 
the other, with the result that the caps will not be alike in depth. 

If the vamp is cut with the stretch in the direction of the length, then 
it will be very difficult for the faster to set up effective heel-to-toe tension 
before he has exhausted the stretch of the material, by which time the 
vamp would have increased so much in length that the vamps would not 
match. If the vamp is cut with the stretch in a diagonal direction, then 
it will be almost impossible to keep the seams level; it should never be 
done unless both vamp and cap are machined to the lining, or other¬ 
wise supported. * ’ 

When the toe-cap is cut with the stretch in the direction of the 
length, the laster will have great difficulty both in setting up the heel- 
to-toe tension and in lasting the toe. 

The laster, however, is not the only one whose difficulties may be 
increased through the stretch being in the wrong direction; the machinist 
will also have her troubles; for example, if the quarters of a shoe stretch 
in the direction of the length, then it may be very difficult to make the 
covers and linings fit together unless an adhesirre is used. It would also 
be difficult to machine a vamp cut from material that had much stretch 
(in any direction) unless it were held in position by an adhesive. If 
whole goloshes were cut with the Stretch in the direction of the length 
there would be a similar difficulty. 

» In practice it is usual tt^cut the paijs with the lines of tightness 
going from heel-to-toe, unless special precautions are taken to counter¬ 
act the stretching; but sometimes to assist the machinist the method 
known as “ tight seams ” is adopted, the seams which would be most 
likely to stretch in the process oT machining being Aen cut “ tight,*’ 
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.gnoting all other considerations; for example, the heel seam in a lace 
ooot wo^d be cut “ tight,” the stretch being placed in the heel-to-toe* 
direction; the front seam of a button-boot would ako be cut “ tight" ; 
ind since the stretchiaround th^top of a shoe would atfect tha produc- 
;ion of the upper more than the stretch ii* the tied seam the same 
principle would apply. • , • 

j The strain to which the different parto will be^ubjected in w^ear 
Dught not to be overlooked, since it indicates where the best material 
should Hfe placed; for example, the tgp edge qj' a shoe is subject to 
!huch strain in wear, and weakness might result in the shoe quickly 
losing its shape, whereas there is very little strain at the bottom edge 
which is, laste'd in, since in wear the mateidal is supported with the 
stiffener; therefore the poorest part of the material in any shoe quarter 
should biJplaced there,and the best should be at the front end, especi^ly 
,f the vamps are cut from the Same kind of qjaterial; otherwise the ?amp 
being selected from prime material might by contrast make the quarter 
look poor, although the same material might not be too poor to use 
where it would be supported by the stiffening. • 

The vamps shoilld always be out of the strdl.gest «f the material, 
since the constant flexing of the foot at the joint is a severe strain on 
the leather; furthermore, it is often subjected to considerattlt abrasive 
friction at the joints, and its edge where it meets the sole should be 
able to resist w ,ter-pcnetration, while if a toe-cap is to be used the 
cap and the adjoining part of the vamp should be similar in quality; 
if it is not possible to place the vamp so that all its parts are uniform 
in quality, the poorest part should be in the extreme end of the wing, 
and if “ right and left ” patterns are being u.,ed the poor part should be 
placed at the inside waist, since it would there be Subject to the least 
strain. When the vamp is cut through and a toe-cap is also used, no 
ev'l could result from a small defect which would be covered by the cap. 

Toe-caps shotild be cut from firm material, but as they do not get 
as much strain in wear as the vamps, they need not be as stout—unless 
it is for children’s shoes ; they also have the support of tht toe-casing 
and do not get my flexing, unless the caps are very deep. The material 
should be firm since the strain during lasting generally stretches it and 
with tan goods this would result in the cap becoming lighter in colour. 

The back quarters of boots—whether lace, button, or Derby—if they 
have a seam at the back, should not be placed so that just above the 
stiffener the material wouj^ be weak, because this part is subjected to a 
hinge action every time the foot is flexed, consequently it is always liable 
to breaJt off through fatigue; neither should weak material be placed^n 
that part of the quarters which con*es next to the front of the vamp, 
since it might suffer by contrast with the vamp. At the to^ of the leg 
there is hardly any strain, and although the^appearance of the boot migjjf 
be affected if the material wgi^ inferior in quality, it is very improbable 
that the wear would be affected. Provided that the appearance was not 
prejudiced, no sqrious objection could be advanced against putting a thin 
place at that part of the back which ft supported bv the stiffener. 
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Button-pieces should be cut “ tight ” in the direction of the button 
I hole, otherwise they might quickly lose their shape. 

Tongues shpuld be cut “ tight ”■ in the direction of their length be- 



i6i. 'llefore studying the actual disposition of the patterns on the 
leather, attention should be directed to the rules which facilitate economic 
cutting: it is often found that by placing tbe patterns in certain positions 
not only can they be cut with the minimum of waste, but tbe shape of 


Fig. 69. 

the material left is such that,the same dis^position of the patterns can be 
repeated, and when this is so the arrangement is termed a “ system ”; 
but while it is advisable that systems should be memorized, it is more 
important fhat the underlying principles be mastered; these may be 
jpmmarized as follows;— ‘ '' 
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(a f Fit straight lines to straight lines. 

{^) ^it curves to similar curves. 

(r) Always aim to leave a strai^t line at the ed^e pf the material. 
(d) If two systeHs are equally economical but onlv One orthem en¬ 
ables you to cut the work in pairs, then that^ne sUoi'ifd be selected. 

• S 



Fig. 60 illustrates a method of placing shoe quarters; its disadvan¬ 
tage is that they are all for one side, whereas by placing them as in fig. 69 
they might h ive been cut in pairs. These systems, however, only lend 
themselves to patterns designed for shoes which carry a low heel; pat- 
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terns for shoes carrying a high heel usually have a curved bottom line 
and the system shown in Fig. go is then njpre suitable. 

162. Vamps may be aaanged by several systems; fig. 28 is for 
vamps without caps, the toe of one being fitted into the cue of another 
it is best adapted to vamps that are c^ut for lasts with narrow toes, the 
wings being opened to assist the sy&tem. 
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Another method is shown in fig. 71, where the wing of one fits into 
the opening of another, but such as have the toes cut off may je placed 
as in figs. 27 or^ 2y. Goloshes are aot cut whole as often as formerly 



Fig. 72. 


since the three-quarter golosh produces better results as to economy in 
cutting, ease in lasting,and comfort in wear; figs. 72 and 73 illustrate' 
the usual systems. <■ 



Fig. 73. 


Legs for goloshed boots may be cut by the systems shown in figs. 
74, 75- 76. 

Leather, however, varies so much in substance, quality, and the direc- 



a Fig. 74. , 


tion of the stretch, that it is not possible to adhere strictly to either of 
the systems shown; there are therefore some general methods applic¬ 
able to different kinds of leather limd patterns. • 

' . li 
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Iii matting side leathers where vamps and legs have^to be cut from 



Fig. 75. 

■ the same material it is usual to take the vamps along the backbone as 
they need the best of the material (§ 160), but the number of rows which 
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may be taken, anij the distance along the back which the system may be 
continued, will d^nd upon the size tf the pattern, the class or ^rade 
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of work being cut, and the size and quality of the material; the latter 
will also have to bq, considered when deciding how far into the^houlder 
the system may be carried. On the same principle, in cutting a skin 
•(which ((lifers from j side^in that it ha« not been'slit down the back* 
bone), the vamps would be, cut from the same part of the material and , 
the legs from tne.parts nearer the et’ges, the caps being cut from ma¬ 
terial similar in quality to the vamps, although they may be lighter in 
substance; the requirements of the different parts of the leg, moreover, 
should not be overlookud, 

It is sometimes found that the arrangement of patterns used on one 
skin can also be used on pther skins; when this is so it saves the cutter’s 
time, but the same system could not be continually repeated unless the 
skins were uniform in size, quality, and substance, and free from defects, 
which would necessitate a special selection of leather; coirsequently 
such a method of cutting is*-not adopted except by factories making only 
one quality, and that a good one, in which case they adhere to the 
system for the centre of the skin and sell what is called the “skirtings,” 
i.e. the edges; Jrut bcjfh patterns and skins vary in size and the arrange¬ 
ment which may be suitable for one skin and set of conditions may re¬ 
quire modification when a different size pattern or skin is used, otherwise 
the amount of waste would be disproportionately large. 

if for any cause—whether it be the size of the skin, flaws, or other 
defects—it is not possible to follow the usual sy.stem, then an effort 
should be made to put the best parts of the material where the greatest 
strain will be, both in manufacture and in wear, the weaker parts being 
put where they will have the advantage of being supported either by the 
stiffener or toe-puff. 

In the interests of economy, as much of the poorer part of the material 
should be used as is possible without impairing the appearance and utility of 
the boot, wad. this equally applies whether the work is being cut for quality 
or for quantity. 'I’rue economy depends not only upon the number of 
pairs cut from a given quantity of material, but also on the value of th.'*' 
which is cut, and therefore economy may be effected by two means 

(<j) Careful arrangement of the patterns to minimize waste. 

(b) Economy of the prime material in the most important part, usinj 
as much of the inferior material as possible where it does not impai 
the quality. It is the varying degrees of skill ii¥ the economy of the 
prime material that principally distinguish different workmen. 

163. The utilization of the inferior pasts of the leather is a very 
important problem, as is also the disposal of the light parts which may 
be in other respects of prime quality; the first refers more especially to 
box-calf and chrome-tartned sidhs, the second to glac6 kid. Leather 
wbkh has a pattern, whether printed or otherwise developed, if poor, 
may often be utilized by rtrengthening it with a good backing cloth, 

. after which a satisfactory pattern can be obtained with the aid of a peb¬ 
bling nmchihe. When supported in this way the rules as to stretdt 
. need ijilt btsp strictly observet^j and therefore it is .not unusual to re- 
• jort td^l^fcrice’Vfben for putp{|>ies of economy it is deemed advisable 
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to ignor| the correct direction of the lines of tightness. Glac6 ki<^ 
having an excellent face and silky character is soiaetimes deficient in 
substance, but such feather can be supported with a specially .prepared 
backing cloth, the material bein| then sometimes placed in a press heated 
by electricity which causes the rubber to adhere bettef. ,lt is probable 
that in wear such leather would be quite satisfactorjj'since in any case 
when the face cracks the sho^s are generally discarded; the pebbfing 
already /eferred to could be done on the same machine by changing 
^he top plate. * 

,164. A clicker having received a quantity of leather would fijst sort the 
skins for size* substance, and quality. We wrtl assume that the largest 
sizes haW; the stoutest material; but which should first be cut, the large 
or the snjall skins, the clear, good ones, or those that are either damaged 
or iftferior? The adv!lntage%of the former are that these could th%nbe 
cut strictly to a system, which should be advantageous both as regards 
economy of time and material, since it is quite conceivable that if left 
until the last when back-quarters must be cut, for a particular side, the 
opportunities for ecqpomical cutting may be curtailed. .But conceding 
this, it must not be overlooked that it is in proportion to the (juality of 
the material that it will be less necessary to place the patter*)* in a par¬ 
ticular position since there would be more uniformity in its quality, 
whereas in poor or damaged material often the patterns can—for eco¬ 
nomy of quality and of material—only be placed in one position, and 
H such a skin is left until the last, it is possible that a quarter for this 
ide n)ay not be required, hence the material cannot be used to the best 
idvantage. In placing the patterns on damaged material, it may be 
bund that a large pattern would just fit in, but if the large sizes have 
)een already cut, then a smaller size must be used, but this is not 
!Conomical cutting; obviously therefore, the greater the selection of 
3..tterns both as tp size and shape, the greater will he the opportunities 
jf economically using material which is too much damaged to be cut by 
I regular system ; but if such leather is left until the last, there will then 
lot be an opportunity to take these advantages, the selection of patterns 
leing so much smaller. 

[ 165. Side le.ather is always commenced at the butt end of the 

backbone, but skins^mky be commenced in various ways; when cutting 
by the “ selective ” m^hod it is usual to commence at the butt end of 
the backbone, but whdn the “ exhaustive ’’ method is used it is generally 
considered advantagedjs^o use the hind shanks first; should the butt 
end of the skin be d< ective for any cause, and for the purpose requited 
inferior to the mater .1 in the head, then the skin may with advantage 
often be commenced at this part. It must not be forgotten, however, 
that the pattern or printed leathers is often not uniform in size, 
generally being large in the iiead, in whfch case the size of the grain 
should be similar in ach pair, and the direction oj the print must not be 
ignored. ) 

166. There ^e two methods of cutting, the “ exhaustive tile 
“ selective ” ; the lat% is used fof “ bespoke ” or “ cftStora^'M^gli 
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or for high class wholesale orders, and only the suitable portion is 
used, the remainder^being passed to another workman or, more generally, 
being sold. It. is not as economical as the exhaustive method—in 
which case the worlman uses up the v.hole of thb material—since by 
the former metholl the inferior parts might not always be of such size 
and shape that'th-^y could \)e used without considerable waste ; but the 
varied qualities foCnd in a s'kin cannot be used up in a single line (Of 
shoes if uniformity of quality is to be maintained; hence this method 
can only be used by those mahufacturers who make a range of qualities, 
and to assist the cutter it is usual to supply him with a selection of 
patterns so that small ones can be used where it i^tnot possible 
to use large ones economically, a cheap grade being cut where it is 
impracticable to do better. 

'There is also another variation in the mechods.. employed, Mnce 
while one manufacturer only cuts to ticket, another may cut principally 
to ticket, but also running in a stock line to make it possible to exhaust 
the material. 

167. Befor^;;^ comnjencing to lay patterns upon fabrics it is advisable 
to consider the method of their manufacture. Two sets of threads 
ire usedi„Qpe being placed in the direction of the length of the material 
known as “ warp ” threads and kept strained during the weaving, 
whereas the shuttle thread—that is the one which crosses the warp 
threads—is not strained so tightly, and is known as the “ weft" or 
"woof'. The two threads are not usually equal either in size or 
strength, the shuttle thread often being both smaller and softer, to 
enable it with greater ease to be bent by the warp threads ; sometimes 
it is made from jsotton which has a shorter staple, and less tensile 
strength. There is very little stretch in the woven material if it is 
strained either in the direction of its length or its wid^h, but the weft 
thread being usually the weaker, the tensile strength of the material is 
less in this direction. If strained diagonally the mafferial will"at on 
be distorted in shape, since in this direction there is nothing to offer 
resistance. These facts should form the basis of the principles to be 
observed in cutting fabrics; they indicate that neither linings nor covers 
should be cut with the heel-to-toe line running diagonally, since 
effective tension could not then be set up by the laster; but in addition 
to this it would result in the threads running diagonally across the 
joints, it being evident that then there would not be any restriction to 
the stretching of the shoe in width, therefore it would quickly 
lose its shape in wear; sometimes when there is very little differ¬ 
ence in the strength of the weft and warp threads, it is permissible 
to let the heel-to-toe line be in the direction of the width of the 
material should economy in placing the patterns require it. 

Until quite recently “ cutting” waq,considered a hand operation, 
but the clicking machine is now rapidly supplanting manual labour, 
the advant^iges claimed being that:— 

(a) The outlines are always true to shape, whereas with hand 
labour they often vary; 
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(#) The edges are always square, but with hand labour they are 
often oblique, especially with stout material; * 

(f) Workmen who are not skilful with the hanS-linife can cut with 
the machine as acciAately as m«re skilful men i ^ 1 * 

{£) There is an important saving of time* since it»is impossible for 
the hand workman to cut as quicljly as the machi"“ - * 

, Against the foregoing may be urged 
(a) The cost of the machirfe and repairs; 

( 8 ) The cost of power; 
jj) The cost of knives, u 

If, howewj:, the probable life of the machjpe is considered; it will be 
evident that the expense spread over such a length of time would re¬ 
duce the cost per week to a very small amount, while the cost of 
po\«er w8uld be^lso small, both sinking into insignificance whetiocn- 
trasted with the advantages. “Ihe cost of «lie knives may under some 
circumstances be a sufficient reason for not adopting the machine; for 
example, if on any (lattern only a very small trade is probable, it may 
not be wise to incur the expense, but if io,ood p^'rs would probably be 
needed then the oullay would be justifiable; it should also be re¬ 
membered that even with hand-work the necessary patterns wduld have 
to be provided. The outlay for knives may, however, be coTisiderably 
reduced by standardizing the patterns; the back-quarters of boots for 
a given height ct heel could be standardized, and this would make it 
possible to use them for several lasts, even though a different vamp 
pattern may be desirable; it may also be possible to use the same ^ 
vamp pattern for several sets of patterns only changing the quarter 
patterns, and there would be but little necessity for changing toe-cap 
patterns. 

With fitting patterns such as quarter-linings for shoes, inside facings, 

V. np-linings, side-linings, and tongues, the same knives might be used 
for severaryears,'‘that is assuming the goodwill and co-operation of the 
pattern designer. 



CHAPTER XIV. 

THE FITTING OF THE UPPERS. 
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68. For appearance, comfort, and strength, the edges of the different 
jctions of the upper are generally reduced in J;hickness before l^ing 
la’cfiined together, each of, the various s.ams calling for special treat- 
lent as regards the shape, width, and depth of the scarf. 

Closed seams—like the back seam—after skiving, are machined to- 
ether and then opened out flat; the scarf need not be wide or deep, 
ut it should make it'easy to open out the work and to rub the seam 
own smoothly, without unduly straining the stitches; hard or harsh 
rather will require a wider and deeper scarf, but weak or soft material, 
hat would be compressed by the rubbing down, should not be skived 
acre than is necessary. Attention should be directed to two parts of 
he scarf:— 

(a) The greatest thickness of the material which it is possible to 
save just where the stitches are placed and yet have a seam that will 
ie flat when rubbed down—this varies with the different types of leather. 

{b) The necessary thickness of the extreme edge to avoid its breaking 
)Ut with the stitching, since if it is too much reduced the machinist 
nust run further in from the edge, and this will increase the difficulty 
)f rubbing down ; it follows therefore that if much reduettes*^" neces- 
ary the scarf should be either concave or wider, preferably the former. 
Vhen the material is such that the seam cannot be made to lie flat 
vithout reducing its substance so much that it is unduly weakened, then 
i welt should be used, in which case the edges may be left stouter 
see § 76). 

Lapped seams are used where it would be difficult to make the 
Tork lie flat with a closed seam ; they are stronger than the latter, and 
tre used for attaching toe-caps, vamps, golosljes, etc. The piece which 
s to be on top and which will have a row of machining close to its edge, 
my be reduced, but not so much that its strength is impaired; the 
lature of the material, class of boot, and size of thread to be used must 
;ach be considered, the width of scarf being such that a neat appearance 
s secured. The underneath piece (which is over-lapped) may be re- 
luced at ats edge consideraoly, seeing* that the stitching will not be 
lear itthe primary object of the .skiving in this case is comfort, and 
the width Of the scarf will depend upon the substancf of the material, 
jnd the laps allowed. The foregoing applies to all lapped seams (§71). 
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Edges that are to be left “ raw ” should be reduced as much as is con¬ 
sistent \^th strength, sinde it results in neatness and uniformity of ap* 
pearance, thus avoiding the clumsiness of an unskivtd edge; they must 
not, however, be reduced too grach, as this would result in weakness. 
Bagged edges should preferably be skived ^fith a* concave scarf, since 
the edge must be strong enough t^ hold the'row of sMching, and at the 
djstance from the edge where the material will be fcjaed (when turged 
out after closing) the substance of the fold should not exceed that of 
the sinfjle material, since it is desirably tlsat a tjpavy appearance should 
be avoided. „ 

’ When ths edge is to be turned in or beaded, its extremity will be 
reducet^to a wafer, and at inch farther in it should equal only one- 
half of its full substance, otherwise the effect will be that of heaviness, 
instead df neatness. . , 

Formerly skiving was dctie by hand, ljut now this is very rare, it 
being now performed by machinery of which there are three types in 
general use, each having its admirers. The knife in the “Amazeen” 
machine is a circular disc as in the “ Marvel,” but in the “Fortuna ” it is 
cylindrical and rotates at right angles to the direction of the feed, which 
is from left to right. The feeding devices also differ, that of th« “ Ama¬ 
zeen ” being a circular disc rotating in a plane parallel tefthe knife, 
whereas in the “ Marvel ” it is a conical wheel which rotates so that the 
plane of the kni.e is tangential to the feeding surface of the cone. On 
the “ Fortuna ” the feeding device is the convex surface of a wheel which 
has its axis at right angles to the axis of the knife; in this machine the 
pressure foot above the feeding device is changeable, a range of shapes 
being supplied with the machine, which ditier as regards their concavity, 
corresponding more or less to the convexity of the*feed-wheel, so that 
a scarf suitable in shape can always be obtained. 

169. The folding of edges is much more general now than previ¬ 
ously ’oufBg lO- fhe advent of modern skiving machines, but probably 
this is because the work can be done so much quicker and cheaper with 
tolding machines. There are two distinct types in general use, the 
“ Booth ” and the “ Boston ” being types of one class in which a template is 
used, the whole of any outline, such as the curve of the vamp or front 
of the leg, being made to conform to the template instantly. No fault 
can be found witl* the work which the machine does, nor with the 
speed with which it is performed, the only objection being the necessity 
of procuring a different template for each outline. 

The “ Lufkin ” and the “ Rapid ” belong to the second group; with 
these the outline to be folded is placed against a guide, the edge is fben 
turned over by the machine, the fe#ding device carrying the work for¬ 
ward until in a similar way the whole of the outline is completed. In 
the “ Lufkin ” the action of the adhesive is facilitated by a regular “ nick¬ 
ing ’’ of the edge, but in the,‘*Rapid ” the corresponding device may be 
used or omitted at the discretion of the operator, since it can instantly 
be changed witl^ut stopping the machine. 

With the prtjcess known as “ jiSgging ” some assistance is needed 
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when turning out the work to secure a correct outline. When the tops 
of boots are cut strjiight the “ Monarch ” header is a useful ma^nine, the 
top of the boot being strained over the straight edge of a vertical steel 
plate, and while kel(j in tl^is position pressure is simultaneously applied 
at both sides by'the smooth edges of two wheels. The machine is 
rapid and accurat,’ results can be obtained even when the leather is in¬ 
clined to stretch. If this machine cannot be employed the “Columbia ’’ 
header type is used, the upper being theii folded over two upright plates 
facing the operator like' two flhgcrs ; the one in front has an eccentric, 
motion so that it moves in the form of an ellipse, while the one which 
is behind‘it only has an oscillating motion. With the assistance of these 
the outline is made true, and is afterwards passed underneath acnachine 
hammer which is fixed a little above and behind the fingers. 

‘ 1,70. Raw edges which would show in the finished boot (unles? machine 
trimmed) should be inked previous to machining, since it can then be 
done quicker and better; less ink would also be required, and there 
would be less danger of it being smeared over the upper, in which case 
it might come off wph' sub,sequent handling thereby increasing the 
difficulty of keeping the work clean. With leather that is vegetable- 
tanned a'bjack die similar to curriers’ ink may be used, which produces 
a permanent stain, but ink which depends for its effect upon the presence 
of tannic acid in the leather is not suitable for chrome-tanned leather; 
quick-black (specially prepared) will then give better results since it 
dries with some polish and would not rub off with subsequent handling. 

171. The adhesive used should be carefully selected; formerly 
paste made with either wheat or rye-flour was used, but the former is 
rarely met with noiy and the latter does not enjoy the same amount of 
favour as formerly, both having been largely superseded by rubber- 
solution. The disadvantage with rye-flour paste is that a considerable 
application of the thick paste was generally used, and this did not im¬ 
prove the upper since it dried in a hard cake that offefeif considerable 
resistance to the needle, besides which the softness and pliability of the 
upper was impaired; but when the paste is a few days old better 
results can be obtained, since the fermentation which takes place con¬ 
siderably increases its adhesiveness, the application of a smaller amount 
being then sufficient. Rubber-solution has one disadvantage—it is 
expensive, but being so adhesive only a very smlll amount need be 
applied, and even if a considerable quantity were used, it is so flexible 
that the pliability of the upper would not thenrby be seriously affected; 
there is also the further advantage that it is not necessary to wait until 
th% adhesive “ sets ’’ as with a flour-paste. 

The relative merit of samples^ of ruWer-cement is determined by 
the amount of work which can be done with a gallon, the price quoted 
being very little guide to it.-, actual value.^ 

The objections which are advanced agaivst the use of adhesives are:— 
(a) It is aa extra operation which means moreiexpense ; 

(i) The cost of the adhesive 

(f) The delay caused by the opgration. 
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If, however, the validity of the objections is conceded, yet the ad. 
vantage^ven then are considerable, since 

(a) It is" a safeguard against parts stretching durftig^machining; 

(b) It reduces to a minimum the probability ,of uppars being 
crooked or badly fitted; 

(c) The machinist can do mo^jpwork if she has nofthe responsibility 

o{ keeping the parts in position. . ^ 

It is possible to reduce cotfciderably the necessity for using adhesives 
by intrBducing patterns which have the dosing seam allowances of 
fabrics always marked; prick "marks should also be used for facings, 
topbands, orijther lapped seams. ^ • 

Spesial machines can often with advantage be employed, since they 
render it unnecessary to lay the upper quite flat as is unavoidable in 
van^ingtin a flaj-bed«machine. 
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172. In the manufacture of boots and shoes foui luaicuais aic u»cu 
foreclosing, sewing, and stitching, these being bemp, flax, cotton,„and 
silk. * Hemp and flax are “,|)ast fibres,” Aat is, the fibrous part of the 
stalks of plants. 

Hemp is obtained from a plant {Ccmnaiis safiva) which grows 
wild in the East Indies) but which is now cultivated in most of the 
temperate and kropicil countries of the world. V/hen the plants are 
from 5 1^) 6 feet high they are ready to be pulled up, the stalks being 
generally«-Si>read out in the fields until the action of the elements has 
caused the woody tissue and gums enclosing the fibres to decompose, 
this process being known as “ retting ”; the fibre must now be separated 
from the other portion of the stalks, after which it is thoroughly cleansed 
and spun into yarn. 

Flax is the product of an annual plant {Linum usitatissimum) com¬ 
monly known as the cornflower, having spear-shaped leaves and blue 
flowers, often grovrtng wild in the cornfields and sandy pastures of oui 
southern counties. The stems rise to a height of about 2 feet, and 
when the plants are nearly ripe they are either cut down or pulled up 
by the roots, after which they are subjected to a pitleess*+..own at 
“ rippling,” the plants being drawn through a machine which removei 
the seeds and leaves. Retting may be carried out in a similar mannei 
to that used for hemp, or the stalks may be tied in bundles and placet 
in stagnant water; active fermentation soon takes place, resulting in tht 
decomposition of the woody tissues which enclose the fibres, whicl 
after cleansing are spun into threads. « 

The cotton plant is a shrub which varies from 4 to 6 feet ir 
height; it appears to thrive most readily in IJprth and South America 
India and Egypt, being an annual plant, except in tropical climate: 
where it becomes a perennial, and assumes more of a tree-like form 
The leaf of the cotton plant has rihree pointed lobes and the flowe 
five petals, which are yellow at the base but become almost white at thi 
edges; the fruit of the plant forms the cotton “boll," which contain: 
the seed with the attached fibres, and Should be picked as soon a 
possible after, ripening. The first process it undergoes is the separatioi 
of the seed from the fibres, which are then carded, .roved, and madi 
into yarp^. , * ^ 
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Si'ik is obtained from the cocoons spun by the “ silk-worm,” the larv® 
or cateij^lars of certain bbmbycid moths; the cocoon (or nest) is formeck 
by the lam when about to change into the pupal State. The cocoons 
are thrown into hotiwater whic|j kills the larvse and so'ftens the gummy 
substance that keeps the thread in position, frhichSs tiien wound off on 
reels, the thread from several cocoons being formed into one thread, 
and many of these compound thftads being afterw^jfds put together, a 
certain amount of twist being given to cause the finished thread to have 
more solidity and strength. * 

There is considerable difference between the various fibres which 
hate been n^fntioned; although hemp is difficult to distingiaish micro- 
scopicaUy froifi flax, yet it can be recognizetf by examining the ends of 
the fibre.s, since hemp often exhibits forked ends, whereas flax never 
displays this peculiarity ; the former is not uniform in its diameter, tjjere 
being occasional attachments tif woody ti.ssug and a jointed-like structure, 
whereas even under the microscope the surface of the flax fibre presents 
a smooth surface. Cotton, not being a bast fibre but “seed-hairs”— 
that is the fibre which is attached to the seed—is quite free from any 
joints or unevenness, there being only one cell in its entire length; 
hence it is the smoothest of the three fibres under ronsideratic*i, and on 
account of its fineness and the number of twists which it'kias, much 
finer yarns can be spun from it than are possible with either hemp or 
flax; yarns bein^; regularly spun from it so fine that 300 hanks each con¬ 
taining 840 yards, only weigh i lb. Flax, on account of its smoothness 
and hardness, cannot be spun into such fine yarns as cotton, hemp 
being still more difficult, because of the woody tissues which cling to 
the fibres. 

Durabili'- oj the Eihres. —Of the three fibres Under consideration 
hemp is the most durable; water does not rot it although it slowly dis¬ 
solves in sulphuric acid. The fibre, however, is rather dark in colour, 
and cfciVfc*K.t .mccessfully bleached without seriou' injury to its quality. 

Flax will not stand the damp like hemp, and so great care is neces- 
j^ry in retting it since over-retted flax is brittle and weak. The fibre 
quickly dissolv s in sulphuric acid, and is readily bleached, although it 
suffers considerable deterioration in the process, therefore the whiter it 
is bleached the weaker it becomes. Cotton withstands the damp better 
than flax; from experiments conducted by the Industrial Society at 
Mulhause it would appear that alternate moistening and drying on hot 
cylinders causes little on no deterioration in its strength. With refer¬ 
ence to the bleaching of*cotton Dr. Matthews says; “ It may be safely 
concluded that the tensile strength of cotton yarn is not injured by care¬ 
ful though thorough bleaching”. vThe result of experiments on the 
three fibres shows that given equal thicknesses of threads the relative 
strengths would be. Hemp 100; Cotton 83; Flax 78. Silk is also 
considerably affected by the Jj^eaebing anS dyeing processes, experiments 
showing that although the tensile strength of number 16 yellow is 7^ lb., 
that of white in^ similar size is 6 lb., whereas with black it is only 5 lb. 

To estimate'correctly the relatiyd utility of the foregoing ^materials, 
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it is advisable to bear in mind the differing purposes and circumstances 
under which they may be employed, whether they are for hand or 
machine use, an(l whether the primary consideration is appearance of 
strength.' , 

• For hand-work where utility is the principal consideration, hemp . 
takes precedence because of its great tensile strength and ability to 
withstand decay by damp; hence it is used for sewing on welts, and 
even for stitching on the soles of boots where strength and durability 
are essential. It can bs purchased in either green or brown, but the 
former not having been bleached is preferable. Hemp is not used on 
sewing machines on account of the difficulty of spinning, a thread suffi¬ 
ciently smooth and uniform in thickness. 

For hand-work where appearance is of importance flax is used, 
whetper for the uppers or for the soles, the length of its fibre tnaking it 
possible to attach the bristles neatly, even when the threads are very 
fine. It is the principal fibre employed in threads intended for use on 
bottoming machines, its smoothness and length making it pos.sible to 
produce an even thread without much twist, whence it is very soft, and 
even with considerable tension does not cut into the leather as would a 
harsher thread. For upper closing, however, where a much finer thread 
is required, flax is not suitable, since the finished thread is not as even 
in thickness as a cotton thread of similar size, and with the growing 
popularity of the latter for upper closing flax may soon be displaced. 

In the bottoming of boots and shoes, cotton has not up to the pre¬ 
sent been much used in England; for hand-work (where threads are 
made from the yarn by the workman) it is never used, this being im¬ 
possible on account of the ■shortness of its staple or fibre, which is 
generally only about i inch long, and rarely exceeding inches. 

According to some reports cotton thread is extensively employed 
in America, not only on sew-round machines but also on those used for 
welting, stitching, and McKay sewing, its chief advanth^tiTMeing soft¬ 
ness, freedom from frays, and evenness. For upper closing cotton is 
now the principal material used, since it has claims to most of the 
essential features which in order of importance may be placed as 
follows;— 

(a) lis utility in the hoot; this will depend upon 

(1) Its tensile strength ; 

(2) Its ability to withstand damp; 

(3) The elasticity of the threads; 

(4) Its ability to withstand fatigue. 

• As regards the first it is superior to flax, but the varieties of cotton 
are not uniform in the strength of (heir staple, and the yams made from 
any one variety of cotton also vary because of the differing methods 
of spinning, the amount of ^twisting considerably affecting its tensile 
strength; but if two finished cotton threatjs of uniform size are tested, 
say No. 40, one being made up of three strands but the other of six, 
that which is made of six strands will prove to be the stronger. Much 
useful knowledge may, be obtainetf if one examine the cfottons of various 
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makers,' carefully untwist each, count the strands, and compare the 
strength (If the thread. Oh the second point cotton is certainly superior* 
to flax, and with reference to the third, since it is atmost non-elastic, a 
tight seam can be tnade withtrelatively less tension than would be 
necessary with silk; hence the seam being *tight<fl' there will be less 
probability of free play between t|je parts, add this cmsiderably affects 
thf durability of the seam; but should there be any f/ee play cotton will 
stand much better than silk since the tendency of the latter to cut off 
is well Idiown. 

(/') Its adaptahility to use in a machine is secured by 

*(i) Uniformity in thickness; 

(j) Smoothness; 

(3) Ability to withstand abrasive friction ; 

(4) Sdftneas; 

(5) Absence of any tendeficy to curl. • 

Cotton thread, because of the twist in its staple, can be spun into 
very fine yarns—often as fine as No. 300—so that a No. 40 cotton 
may be made of three strands, each consisting of two threads; by using 
so many counts in a*single thread it is possible to' secure great evenness 
and smoothness, far exceeding that of linen thread; hence a nesdle with 
a smaller eye can be used since less friction will be set up by fl»e passage 
of the thread, and a good cotton will not be appreciably affected with 
the unavoidable friction which does take place. 

The softness of the cotton is important since it influences the tension 
required to stiain up the stitch; with a soft cotton it is possible to use 
more stitches to an inch, there being less strain on the leather, hence 
with it leather can be machined which wouid be too tender for a hard 
cotton. 

(c) Its appearance. Cotton i? often described as having a “silk 
fi ,ish," this being striking evidence of the recognized superiority in 
appeaik'.TVK'Wldie latter, the softness and lustre of which make it pos¬ 
sible to secure a pearl-like stitch not otherwise obtainable. It may also 
be noticed how quickly coloured cottons soil, whereas the freshness of 
silk is not so e.isily sullied. 

threads may have either a left or right-hand twist, the object 
being ®at the twist shall throw the loop toward the point of the shuttle 
and reduce the liability of stitches being missed. The left-hand twist 
is recommended for single-needle machines and for the right-hand 
needle of twin-needle m^hines, in other cases use the right-hand tvhst. 
It should not, however, be overlooked that threads are made of several 
strands—varying between two and nine—and that when being used Ihe 
tendency to untwist will be most marked in threads having only a few 
strands—say three—but when six strands are used these would first 
be wound in pairs, the three pairs being afterwards wound in a direction 
opposite to that which ha^'been usetf for the first operation, thus 
resulting in less tendency to untwist and they can therefore be used in¬ 
discriminately a^ regards the direction of twisting. 

Utility of Silk. —Even though coSt may not be important yet silk is 
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not used on machines for both the top and Ijottom threads because of 
‘its great elasticity, a tighter seam resulting from the use of lij/-n thread 
in the shuttle, apd^since the use of'this is general it may be taken as 
evidence that thf latter sufficiently 'strong; for extra strong work, 
however, silk is no{ often employed, it being recognized that linen 
thread is then preferable ; ^ilk, in fact^ is fast being superseded by cotton, 
thf prejudice agaii'ist which is rapidly disappearing, but for appearance 
silk is unrjvalled. ' , 

Yarns are standardized by weight and length, the following system¬ 
being used:— ' , 

Eight'hundred and fqrty yards of cotton yarn make ptie hank ; the 
number of hanks required to weigh i lb. ^ing the numbtt of the 
t yarn; “ No. 40, 3 cord,” would signify that three strands of No. 40 
yai;i}^had been formed into one thread; but (his S3'stem is’not‘fol¬ 
lowed if either two, four, siij or nine cords are used, in which case the 
number signifies that the finished thread is of similar size and weight to 
the corresponding number in three-cord thread; for example, “ No. 40, 
3 cord" thread would^bd equivalent to a yarn of three times the size; 
therefore I of ffirty hanks, or 13J hanks would weigh i lb.; this 13J is 
approximately the standard for weight and length of threads having 
either twOj four, six, or nine cords and this particular number—40. 

For a “ No. 40, 2 cord ” the finished thread must be such that about 
13J hanks will weigh i lb.—as shown above; therefore each of the two 
cords must be of about zfij; hanks to the lb., the nearest convenient 
yarn to this being No. 28, which would be employed. 

,!> Similarly for “ No. 40, 6 coBd,” each of the six cords must equal 
(6 X i-3j) hanks to the lb., i.e. the number of the yarn for each cord 
must be about 80—in practice this number is used. 

, The same system applies to other sizes, the complete tables for 
which may be consulted in the “Cotton Spinner’s Diar^’\^ 

Since there are only 300 yards of flax yarn to a “ lea ' of “ lay,'’ and 
the number of leas to a pound coincides with the number of the yarn, 
it can be understood why there is so much difference in the number of 
cotton and linen threads of similar size. 

Silk is numbered on the same, principle, there being 1000 yards to a 
hank. 

Hemp is numbered according to the weight of ^4.400 yards. No. 9 
signifying that this quantity weighed 9 lb., it may however be so coarse 
that the same fength weighed 15 lb., this figuie then being its number. 

It may be noticed that in i lb. of hemp No. 9 there would be 1600 
yaids, since 1600 x 9 = 14,400; whereas i lb. of No. 9 flax would 
contain 2700 yards, since 300 x 9*'= 2700. 



CHAPTER XVI. 

UPPER CLOSING MACHINES. 

173. The needles used in'the closing of boot uppers have several im¬ 
portant parts. 

The gauge of the needle sellcted must such that it makes a Hole 
sufficiently large for the thread to pass through without undue friction, 
and in the case of a lockstitch, that the lock may be drawn into its 
correct position without unnecessary tension .on the top thread. 
T'he particular gauga required will depend uporf the thread which is 
being u.sedand the material being machined, it being evident jhat the 
lock made with a soft silk could easily pass through a hole wltkh would 
be too small for a hard finished cotton; in addition to which soft 
materials such as fabrics would iiot require as large a hole as would an 
enamelled leather. The hole made by the needle should be filled by 
the thread, but should not be so small that it injuriously affects the 
threafi as the latter pas«es through tha^aterial. I, 

Needles are numbered, but unfortunately there is neither uniformity 
between the different makers, nor in the needles used by one maker on 
all machines. In the book of instructions issued by Messrs. Singer 5 ^ 
for machine 39K, we find size 4 needle should be used for Nos. 16 
to 24 eottOArh-iit on machines of 21W class. No. 16 cotton requires 
size 7 needle, and in class 45W a size 8 needle. It is regrettable that 
a uniform gauge is not always used and the same standard employed by 
all makers. 

The eye of the needle is very important, since through it the thread 
must pass many times before being fixed in a stitch ; it should be as 
large as possible forrfhe gauge of the needle, otherwise the threat} will 
be injured by the friction caused in passing through the eye even when 
the hole made in the material is sufficiently large; it is filso important 
that those should be seleJted which have a well-finished eye; when the 
length of service of each needle is considered, together with the singll 
cost at which the best can be procuasd, and this is contrasted with the 
injury which may be caused to the thread by a needle of inferior finish, 
the policy of purchasing the latter seems unjustifiable. 

The points of needles vary eonsiderablf in shape, those in general use 
for closing boot uppers beiSg shown in fig. 77; (<2) round point; {d) 
cross po(Bt; (r) reverse twist; (d) twist; («) triangular; (/) wedge; but 
here again there>is considerable confusion since they are not uniformly 
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named by all the makers. When deciding which of these variations is 
f most desirable, the choice may be dictated Hither by utility cr the ap¬ 
pearance of the stitch which is produced. When fabrics‘*are being 
machined a round-pointed needle should be selected, otherwise the 
material would probhbly life weakened, through a number of the threads 
having been cut by the needle’s knife-like point. The strength of a 
seam is destroyeci when the loops of the stitch is severed, whence it 
follows that the stitch which is least exposed to injury has something in 
its favour,*’and the needle which secures most protectiorj is the “ cro.ss ” 
point (the cut made forming a cross with the needle’s eye), since when' 
the stitch is being formed the thread is pulled in the direction of the 
cuts made by the needle’ this resulting in the stitch sinking into the 
material (fig. nF)-, it is, however, not so much in favour since fewer 
stitches must be used to an inch than with the .'eather point, although 

{a) (h) ic) (d) (e) (f) 

Round Cross Revzrse Twist Twist Triangular Wedge 

• i ' / \ > 

I 


I 
I 
I 

Fig. 77. 

a larger thread can be employed without impairing the^pearance since 
it is partly hidden. 

The “ wedge ’’-point needle is not so much used as formerly, 
although with it a strong seam can be made, it being possible to use 
considerable tension without the stitch cutting the material; yet if two 
rows are used with little distance between them, the material would 
thereby be weakened more than it would have been with a “ leather- 
point ” needle, and in addition to this the stitch produced is not con¬ 
sidered equal in appearance to that thrown by either the “ leather ” or 
“ twist "-point needles. 

“ Fig. 77 indicates the effect of each shape'point on the appearance 
of the stitch; it will be seen that with c and d a larger number of stitches 
can be used to an inch, while for fabrics either a or e should be 
employed. 

On some machines—as Singer’s two-needle left-hand cylinder 
machine, 4SW2—needles are used whose points are triangular in shape, 
the object being to enable the rovys to be put nearer together, but many 
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prefer the shape of the stitch which is obtained with “ leather-point ’’ 
needles. V 

The grm'es. In addition to the foregoing there ar^two grooves in 
each needle, one beirfg long and«the other shiyt; the qbject of^hese is 
^ to allow the thread to pass through the material with the minimum of 
friction, consequently the long gipove shmfld extemi as far up the 



.needle as will be necessary for it to penetrate the material; this is not 
the case on the side having the short groove—which is always the one 
nearest the shuttle—since, while it is necessary to reduce the friction to 
a minimum, yet there hiust be sufficient that when tfie needle commences 
to ascend, the thread on one side will by friction be held in the hole, 
the needle on that side ascending without it, thus causing the thread to 
form a loop which will be engaged by the stitch-making device. 



Fig. 80. 


174. There are several types of stitches used in upper-closing 
m, jhmes ; the chain-stitch illustrated in fig. 78 is formed with a single 
thread,''the'neeifle—which is always threaded from the long groove side 
—descends to the extreme of its motion and then commences to rise, 
but on the side of the needle that has the short groove (which side is 
always placed next 10 the stitch-forming device) the thread remains 
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Fig. 81. Fig. 82. 

stationary in the material although th« part of the thread which is in the 
eye of the needle rises with it, thus forming a loop which is held by the 
stitch-forming device until the needle again descends and passes through 
it, when another loop is form^dL 

The lock-stitch is generall^sed for the closing of uppers since a 
tighter seam can ,be obtained; two threads are used, one above and 
another underneafh; the complete stitdh is illustrated in fig. 79. 

9 
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The Union Special double lock-stitch (<jg. 80) is said to produce 
a stronger seam than either of those mentioned, since if one^it^ is cut 
across, those adjoining are not any weaker, as the "iocif" of these 
stitches' is not impaired^, whereas with’ the chain stitch (fig. 78) should 
one be severed the adjoining stitches “ run,” or come undone. , 

When several rows of machining are placed at the same time, each 
may have its owd'Stitch-for'ming device as in figs. 78 and 79, otherwise 
a single shuttle thread may be used, figs. 81 and 82 being examples; a 
and b are the top threads and c the shuttle thread ; in fig. 82 the motiop , 
of the shuttle is circular. 

175.' h’or the consideration of the relative tensile strftngths of seams 
produced with these various stitches, and also those in which cotton, 
silk, or siik and cotton, had been used, reference may be made to the 
sunpmary of tests made for the Union Specia' Machine Company of 
Chicago, U.S.A., by J. E. Howard, the Government Expert, 3 August, 
1894. Conditions in the tests were kept as constant as possible ; two 
inches of seam being tested in each case and always sixteen stitches to 
an inch. 
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Assuming the correctness of the tests, then from'cxiiumns 

1 and 2 


it is evident that the ordinary lock-stitch is not as strong as a chain- 
stitch, the Union .Special being the strongest seam. It also appears 
that the more elastic a .seam is, the greater is its strength, since it is ad¬ 
mitted that the lock-stitch is the least elastic, and the test shows it to 
be the weakest; in addition to which there is the evidence from columns 
I and 3, that silk, which is so much more elastic than cotton, is 
by far the stronger. It should not be overlooked that when silk is used 
on the top and cotton thread used underneath, the strength of the seam 
is not appreciably improved by the silk. There are, however, two con- 
^derations which have caused the chain-stitch to be juperseded by the 
lock-stitch, one being the tendency of the stitch to “ run ” should it be 
severed in any place, and the other, the great saving in the amount of 
silk required, when a shuttle thread of linen or cotton is used; added 
to the foregoing, in practice the lock-sfltch is found to be sufficiently 
strong, f’er zig-zag stitches see §§ 177 and 178. 

t76. Stitch-forming mechanisms vary considerabb' in the machines 
of different makers. With the cbain-stitch a device i# necessary to take 
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the loop of slack thread which is thrown'out when the needle commences 
to ascend^ and hold it back while the work is fed fcffward, keeping tht 
loop in sticyt'a position that the needle passes throu^ it when descend¬ 
ing to form the next stitch; eaoh time the pi^cess^is cepeatesf a stitch 
is formed. 

In lock-stitch machines it is»necessary 'that the,*top and bottom 
thteads cross, as in fig. 79; the loop throwii by the needle is similar in 
all machines, but the methods of locking differ. The underneath 
thread, ^hich is wound on a spool and ehclosed in a shuttle, may be 
shot tnrough the loop ; this type of shuttle has a reciprocating motion, 
but'since the ^nd of the shuttle must be poipted to permit it to enter 
the loopf and tliat only one end is pointed, it follows that after passing 
through the loop the shuttle must return to its original position before 
it ca« corffmence to make another stitch. This return journey, however, 
takes time, and since the shuftle is not thei* accomplishing anything, it 
j, is considered to be waste motion, therefore the method has been im¬ 
proved upon with the result that a larger number of stitches can be 
placed per minute. * , 

■Sometimes the spbol or bobbin remains stationary v^hile the case in 
which it is held rotates; such cases have a hook which enterjj the loop 
thrown by the needle, gives it a half twistiand passes it over the bobbin, 
thus terming the lock 

• Rotary hooks are not always placed in the same position in the 
machine; they may rotate in a horizontal plane parallel with the bed oi 
the mn chine, or in a vertical plane—at right angles to the bed—the 
bobbin case being then on its side, immediately below the needle. The 
name “ vertical hook ” does not mean that the hook is vertical, but 
that the shale which gives motion to the hook is vertical, it being 
attached to the upper end of the shaft. It is not necessary that the 
h' jk should make a complete circle to form a stitch consequently there 
arc hoOks whijffi have an oscillating motion, and move backwards and 
forwards making a part of a circle each time; an example may be found 
in the Singer Company’s Universal Arm Machine, 29K. When com¬ 
paring machines as regards the stitch-forming devices, that one is con¬ 
sidered best which requires the smallest loop to allow the shuttle to pass, 
since the thread will travel forward and backward through the eye of the 
needle a fewer numbftr of times before it becomes part of a stitch, con¬ 
sequently there will be less wear on the thread. 

177. Feeding Devices. , To secure uniformity in the length of stitch 
some mechanical device is necessary which will move the work forward 
as each stitch is |ormed. The most common device is a wheel with^ 
serrated edge, a portion of which en^ges the work that is immediately 
beneath the needle, and carries it forward as the wheel revolves; to 
vary the length of stitch the motion of tl^ wheel is either increased ot 
decreased. Often a “ drop faed,” or “ four-motion feed,” is employed; 
it first engages the work by pressing upward, then it moves forward 
taking the work rfhe distance required for the next stitch; its third 
motion is to diserfgs^e itself from the work by dropping, and its fourth 
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motion is to return toward the operator re^dy to rise and engage the 
work again. A similar principle is employed in the pressure.)foot of the 
Universal Arm Machine, 29K (Singer’s), only in this raachmS'the device 
is above'the work instead of underneath; when a stitch has been formed 
the foot rises and steps forward, then descends and grips the work, 
next carrying it toward the needle that the stitch may be placed. The 
stitch known as s' zig-zag is produced by the needle bat having a 
reciprocaiing motion imparted to it so that it moves in a line transverse 
to the direction of the feed; a stitch is placed when the needle has 
reached the extreme of its motion in one direction, the next stitch being 
placed wTieij the needle has travelled to the extreme of. its motion in 
the other direction, the work being fed forward between the' stitches; 
this motion in some machines can be employed or dispensed with at 
thtS'instant wish of the operator. 

178. Closely associated with the foregoing is the “pressure-foot,” 
whose primary object is to keep the work against the feeding device 
and thus ensure uniformity in the length of the stitch, but it also serves 
other useful purposes since it prevents the work being pulled out of 
position by the needle when it is being withdrawn upwards from the 
work ; it..also presses the sections closely together making it possible 
to obtain a tight seam without unnecessary strain on the thread, while 
not the least useful purpose is that it indicates just where the tieedle 
will descend for the next stitch, thus making it possible with the tninimutr. 
of skill to keep a true line. The oldest form is probably that in which 
a section at the end of the perpendicular pressure-rod is bent and 
opened so that it presents a small flat surface which is parallel with 
the bed of the machine. The pressure used—which is always adjust¬ 
able—.should not be more than just sufficient, otherwise the friction set 
up by its broad base will tend to stretch the material. This type of 
foot is better for long straight seams than for sharp curves; hence while 
it is often used on lining-making machines, it is seldom employed on 
vamping machines, the contact surface being too large to enable the 
work to be readily moved. The disadvantages of this pressure-foot are 
not present in the “ pressure-wheel,” which consists of a small bevel- 
edged wheel, attached to the side of the bottom end of the pressure-rod 
in such a position that in addition to serving the useful purposes of the 
feed described above, it revolves as the work is fSd forward and by so 
doing reduces the friction to a minimum. They are not made to a 
standard either as regards width of edge orrdiameter, it being usual to 
select a smaller foot when the curves are very sharp. Considerable 
assistance is also given by imparting to the pressure-rod a vibratory 
motion so that when the work is' being held by the needle—after it has 
descended through the work—the pressure-foot rising makes it possible 
to swing the work as much as may bf required without the length of 
the next stitch being affected; before the needle rises the foot again 
descends, the motion being repeated for each stitch. This vibratory 
motion of the pyessure-foot m^y be used with any^ style of foot and 
with any kind of feeding device, 
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Reference has been m^de (§ 177) to the Universal Arm Machine in 
which the feeding device and pressure-foot are c(jmbined; it should* 
also be noticed that this device can be turned round causing the work 
to be fed toward the needle frtrm any direcl^on ; yie,machin^ is used 
for patching the uppers of worn boots and for sewing the bottoms on 
felt-soled slippers. . 1 * . 

t 179. There is yet another important defcil in whffch machines vajy, 
viz. the shape of the bed or fable; formerly these were always made 
Jlat, but with the development of the “ helfl-togelher ” system of closing, 
spejial machines have been •devised which preclude the necessity of 
making the ui'^inished upper lie flat when being machined ^ tKfe “ post ” 
machine'll as a very small table about 3^ inches by 2 inches, and this sur¬ 
mounts a post which is often about 7 inches high ; the machine may be 
usethfor rnany pmpose*. 

Many machines have a cyTindrical arm, whose length is not uniform 
on all machines ; it sometimes projects toward the right hand, at other 
times toward the left, the former being used for vamping while .the 
latter is often used for under-trimming machin#;. , 

180. The work ^f machining has been greatly facilitated by the 
introduction of machines which will place a number of rows a^ the .same 
time ; tno-needle machines may be seen in any shoe factory, Ad three, 
four, or eight-needle machines may often be seen in .some districts which 
wnake special classes of work. 

i8r. Between the top spool and the eye of the needle the thread¬ 
controlling devices are placed, the principal ones being the “ tension ” 
and the “ take-up ”; the thread first passes to the “ tension,” which 
usually consists of two convex discs so placed that thj convex sides face 
each other; tnese are kept in contact by an adjustable tension spring, by 
which means the required amount of friction may be set up when the 
thread passes between the discs. Reference has been made (§ 176) to 
the amount of thread required to form a loop large enough to pass over 
the bobbin; to enable the stitch to be strained into position after the 
bobbin or shuttle has passed through the loop this thread (now slack) 
must be pulled up, and if stitches are to be placed quickly, the thread 
must be pulled up rapidly ; hence a lever of the first order is used and 
the fulcrum placed very close to where the power is applied (Appendix I.); 
there is therefore a l^ss of power but a great gain in time, since the long 
end of the lever—through which the thread passes—is moved a much 
greater distance than th% short end where the power is applied; the , 
lever drops as the needle descends and rises soon after the needle, the 
length of the take-up lever varying, with the amount of loop requirSd, 
on different machines. " 

The take-up lever always takes up the same amount of slack, but 
since some portions of the wojk may be jtouter than others, and in the 
light parts less thread may batrequired, to ensure that the same amount 
of tension is used for each stitch, a take-up spring is employed and it 
should be suitably adjusted to balance with the tension. 

182. Not the least important consiSeration is the speed at which the 
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various machines should Ire run ; the longer,the stitch the quicker-will 
the work travel, aijd the greater will be the difficulty of ^iding it; 
therefore it is tht; ease or difficulty of guiding the work thas must ulti¬ 
mately determine tlji; speod at which the operator can run the machine. 
Work cannot always be guided at the same speed; for example, it 
would be unreasonable to expect anwrperator to work as quickly when 
patting on whole tut vamps or goloshes as when machining down the 
backs of linings, since the curves of the former are so much more diffi¬ 
cult than those of the' latter, and the loss which would result from a 
slight inaccuracy, although negligible in the lining, may be considerable 
in the vamp; it is safe<;however, to lay down the pripciple that the 
machine should be sjreeded so that the operator can guide the work 
while the machine is running, rather than that it should be necessary to 
stop-ithe machine frequently, to see if the wo.k is correct'iy placed. 
Opinion varies on this point, but where tests have been made the results 
have proved that excessive speed makes it more difficult to do perfect 
work, and also makes it difficult to accomplish as much work as with a 
more suitable speed.» Tn addition to the foregoing there is iht effect 
on the work which is done, for if the tensions on' the top and bottom 
threads 'gtP adjusted .so that with a given speed they produce a perfect 
stitch, then the increasing or decreasing of the speed will cause it to be 
defective. This is very noticeable on machines using a rotary hook, 
because in this case the bobbin being stationary the tension on this 
thread is constant, but so much slack is required on the top thread to 
form a loop which will pass over the bobbin that if much time is 
allowed while the tension is suspended between the stitches the shuttle 
thread may then appear as a straight line, the lock being formed on the 
back of the material instead of where it should be, but with the same 
tensions and excessive speed the loop may be pulled to the surface. 
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STITCHING THE PARTS TOGETHER. 

lo utruKii. commencing to put the various sections together the prin¬ 
ciples involved should be considered. 

(«) VVhenever'possi^le th% sections should be machined togethSTat 
such a time that'the work can be laid flat, because there would then be 
less probability of error; for example, caps should be machined to 
vamps before the latter are attached to the guarters, since after this 
operation it is often cyfficult to place the vamp fla* on yie machine ; it 
would therefore require more skill and could not be so expeditiously 
performed. •, 

(/') 'I'he various nections should be machined together at a stage 
jvhere succe.,diii^ operations will not be made unnecessarily difficult; 
for example, in wave golosh work, the golosh might be attached to the 
legs before the backs are closed, and indeed it would be easier to do it 
at this stage, but afterwards it would be much more difficult to close 
the ^gs so that the goloshes would rreet correctly at the back, 
especially when the work is not cut with “ tight seams ”. 

(f) There is also another reason why this method of attaching the 
gelosh should not be adopted since it violates an important principle, 
VIZ, that the sections should be put together in the best order to secure 
strength. If the goloshes are first attached to the legs, then in closing 
the back there will be four thicknesses where the golosh laps the leg, 
and the difficulty of opening out and rubbing down the back seam will 
be an unnecessary strain on the thread; the stitches would probably be 
exposed, and in wear such .seams would quickly give way; it is there¬ 
fore considered adysable to close the goloshes down the back, and 
likewise the legs, after which the golosh is machined to the leg; when 
this method is adopted more care is required in attaching the golosh 
to the leg, otherw'isp the Seams of the golosh and leg may not coincide^ 
but the junction of these seams will then be both neater and stronger. 

{d) Sometimes an operation majf be performed at any of several 
stages during the production of the upper, without going contrary to 
any of the principles named; under such circumstances, the operation 
should be performed where-*-in addition to the foregoing—it is the 
best for appearance. The facing line affords an illustration, since it 
may be placed either before the legs are closed together, after this 
operation, or notf until the lining and. leg are attached; in practice it is 
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now usual to select the first method since it avoids the unsightly ap- 
> pearance of the shuttle thread showing or! the lining; wljen paste¬ 
fitting was usua^l the third method, was often used, the irfside facing 
being then cut sufficiently large that it was caught by the stitching of 
the facing, any excess being afterwards trimmed off. When legs are 
unlined and an inside fading is used^ the facing must be caught by the 
facing line of stitajiing. There are many operations which must follow 
in a particular order unless appearance is to be sacrificed; for example, 
a lace boot may have, a brovn ins^e back-leather and facinj's but a 
black topband, in which case the topbacd must be placed all round 
the top o>f the leg ; it would be easy to machine this along after closing 
the back of Ihe linings, but it would afterwards be impossible to secure 
a neat appearance where the facings and back leather meet the top 
bajjd; therefore it is necessary that they should be machined to, the 
linings before the topband, and that the iatter should slightly lap over 
the former. 

184. There are three typical methods of closing the uppers:— 

(a) Paste-fitting on the flat; 

(^) Paste-fiEing on the round ; ' 

(ir) V Held-together ’’ method. 

Withf fhe first method the sections are kept in position by an adhe¬ 
sive (.see § 171), but the partly made upper, instead of assuming the 
shape which it is intended that it shall be, is laid on a flat slab during, 
the fitting operation ; there can of course be no objection to toe-caps 
being fitted to vamps by this method, and when shoes have a fancy 
golosh which extends to the top this may be attached to the insertion 
on the same principle, but if the outsides are fitted to the lining by this 
method it often results in the linings being too full; this can be demon¬ 
strated with a strip of fairly stout leather and a piece of lining; place 
the strip of leather over the lining—keeping both quite flat—and 
machine the leather to the lining at each end ; if this strip is now bent, 
as the top of the boot would be, it will be seen that the lining is too 
full, which shows that the flat method of fitting is not advisable for the 
legs of boots. 

When work is fitted on the “round,” a block is used somewhat 
similar in shape to a boot-tree, or last with a leg attached, and if the 
lining is placed on this, the outsides being afterwards fixed to it with an 
adhesive, then, even though the lining pattern may not be perfect, yet a 
smooth-fitting lining is almost certain, and ^even the fitting of whole 
goloshes is comparatively simple if done by this method; consequently it 
isistill adhered to for high-class work where cost is comparatively un¬ 
important. The arguments against the system are summarized in § 171. 

185. The most popular method is that known asihe “ held-together” 
system; as its name suggests, all adhesives are discarded, the parts 
being held in position while "being macliined; it must be conceded 
that many parts of the upper can be put together this way quite as 
successfully as though they were fixed with an adhesive; for example, 
facings, topbands, and caps to vataps, but many firm^ making a good 
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class of work have now resorted to the slower, more expensive, but safer 
method of securing vamps and whole goloshes with an adhesive, since' 
experience'^iroves that this is cheaper than saving the (jost of fitting but 
losing in consequence a larger sum throi^h shje^ having’crooked 
vamps. The’success of the system, however, depends upon the correct¬ 
ness of the patterns coupled with ta sufficient number of guide marks; 
the machinist can only be held responsible* for usin^ these guides, and 
if the work is then not satisfactory the conclusion would be that tlie 
.pattern required correcting; therefore llie pattern cutter should en¬ 
deavour to banish the probability of error by always having the lap 
allowance marked, and even the closing allotjance for fabric*, it being 
obvious*that if the pattern cutter with his trained eye doe? not trust to 
his eye when adding the seaming allowance, but uses a gauge, then a 
less»train?d machinist working at high speed c.innot be expected tt^fike 
the correct amsunt every time if no assistance is given ; for the same 
reason the position of facings and topbands should always be indicated. 
With the best of patterns, however, it must be granted that it requires a 
more skilful machinist when parts are only hel^l together, and some 
operations have prcA'ed to be so difficult that special machines have 
been designed, and with these satisfactory work is more probable since 
the parts—such as vamps and goloshes—can be machined without 
disto’.ting the shape ot the upper which would be unavoidable on a flat¬ 
bed machine, '.’he system, however, is more suitable for some materials 
than others; leathers that are firm and which do not stretch with the 
friction of the pressure-foot being much easier to handle than those of a 
limp character, in which case the correct shape is only retained with 
great difficulty and by the exercise of considerable skill. When it is 
intended to u .e this method of machining the pattern should preferably 
be of plain design ; slight inaccuracies would show badly with sharp 
curves, whereas with less pronounced outlines the defect would probably 
be udnoticed. (For the advantages see lyt.) 

186. With work that is fitted on the block it is usual to machine 
through the lining when stitching on the vamps, but work that is not 
fixed with an a.lhesive and is also vamped on a flat-bed machine often 
has the linings too tight, it being exceedingly difficult for the machinist 
to determine whether the lining has kept in place or changed its 
position during th#arranging of the upper on the machine ready for 
vamping; therefore to a-'oid the risk of such a defect work is_ often 
vamped “ off the lining,the latter being folded back so that it is not 
caught by the stitching ; it is, however, necessary to slit the facing xafSf 
direction parallel to the front of the leg, to enable the lining to»Be 
turned back at the place where the (bngue is fixed in. Uppers that are 
machined in this having “ loose linings ” are more difficult to last 
if the outsides are cut from material which has a strong tendency to 
stretch, since there is less sestriction to stretching; consequently it is 
more difficult to set up an effective heel-to-toe tension, and in the 
finished boot the lining does not give the support which it would if it 
were machined lo the outsides. Th'e best argument (which, indeed, is 
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but a poor one) that can be advanced in favour of the method is, that 
if the linings are cither badly cut or badly lilted, the defect is not so 
noticeable as it would be if vamped on the lining. ' / 

187. 4 n the ^arly processes of clositig lace boot uppers the order 
would be as follows: After the preparation of parts (§ 168), facings 
would be stitched on and ttbe linings joined at the backs by one of the 
methods referred t<9 in S 75 ! for each style a special machine is used, 
where necessary guides are fitted for the‘edges of the linings and also 
for the tape, whence less skiB is required than at first mighfi appear 
necessary. The topbands are next attached either with plain or fancy 
stitching.'* While the linipgs are being prepared, other workers will have 
been preparing the covers, skiving (S 168), folding (§ 169)^ inking 
edges (S 170), fancy punching, and stitching caps to vamps, using for 
the Jatter either a two or three-needle machine s^nce it saves «vime and 
ensures accuracy. The leg; should have? the facing line marked—if 
this was not done at the time of cutting, which it may be, since cutting 
dies are often so designed (see fig. 83), and when the facing stay is fixed 
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(fig. 84) they may be stitched, using either a single or two-needle 
machine, the latter being very effective when the impression desired is 
that of strength. The backs should next be closed, preferably on a 
machine having a vertical knife attachment, since this would trim off 
everything beyond the stitching which exceeded the fixed allowance; 
it thus ensures the seam being in the correct condition for the success 
of the subsequent operations of “rubbing down ” and “silking”; the 
former operation is performed over an iron rest curved somewhat like 
the back of the leg, the rubbing being performed with the aid of an iron 
rod having a universal joint at one end. If the seam is first damped it 
fadliiates the operation, better results bein^ then obtainable. The 
^ing should be done on a special two-needle machine having a foot 
with a guide which travels in the gioove formed by the junction of the 
two backs and a device for holding and guiding Ae tape which is by 
the silking fastened on the under side. * 

The details of the remaining operations will be varied according to 

« 

‘ If a coloured silk or cotton topband is used the leather facing is generally 
carried to the. top of the leg, in which case the order of proc^ses would be: (a) 
closing the backs of the linings; (5) fixirtg the topbands; (c) attsfching the facings. 
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the met 5 >pd of closing and style of upper. If the covers have a’ folded 
edge then there will be a* raw-edge leather facing and topband; the < 
lining shoiAd preferably be placed on the block, and*an^adhesive having 
been applied to the.margin of tl*e covers, thej should J)e fitted over the 
lining—if the' adhesive is omitted the work will Save to be held in 
position. The folded edge of th€»upper shotild now be stitched round 
using a machine with an under-trimming dtnife att^hment set at an 
angle of 45°, which will trim off the excess of the facing and topbarfd 
.which projects beyond the folded edge, arid by tjimming at sb great an 
angle the greatest possible neatness is obtained. 

If, howevej, the upper has a turned-in frpnt and bagged»top, then 
without^sing an adhesive the face of the lining will be placSd in contact 



Fiq. 84. 


with the face of th^outsides and the top ot the leg be machined along 
(fig. 84); when this has been done the upper will be turned so that the 
face of the leather will^be outside. If the top of the upper is cut 
straight it will go to the “Monarch” header (§ 169), and afterwanpi** 
be ready to be stitched round as already described. , 

The lining from the bottom of the quarters to the toe should now 
be closed and opened out flat, after which the quarters should have a 
bar, or stay, put across just above where the edge of the vamp will 
come. A zig-zag machine jflay be useff for this purpose if the feed is 
thrown out of action, otherwise special machines are supplied for the 
operation. The object of the stay is twofold, since it draws the two 
sides of the up^r close together anfl thus makes vamping easier, added 




140 


BOOT AND SHOE MANUFACTURE. [i88, 189 


to which it reduces the probability of the vamp breaking when the last 
‘ is either slipped after making, or reinserted for channel closing. Some¬ 
times the bar is (lispensed with and a fold of tape placed'l^etween the 
vamp anti the qi^arters, another times am oval-shaped piece of leather is 
, used, the latter being usual in the cheaper qualities of men’s work; some 
manufacturers, instead of''putting aistay, wait until after the boot is 
vamped and then jfut a short row of machining not on the vamp but 
close to its edge, thus fastening the 'tongue to the quarters. The 
vamp may now be fitted in pctiition, first folding it to mark the Centre of, 
the opening or front curve which must be pul where the quarters meet; 
the vamp'may be kept in, position with an adhesive or i^ may be held 
while it is bting machined, the former being preferable. A stylinder 
machine should be used for this operation (S 185)—and preferably a 
two^eedle machine. N . * * 

188. In the machining^tf the button* boot the order of processes 
would vary from the foregoing ; supposing the top is to be bagged and 
the button-piece folded, the following method may be adopted; the 
button-piece having bpeit folded is fitted to the button-piece lining, the 
button holes may now be worked, after which the bfjtton-piece—not the 
lining—may be closed on to the inside quarter, then opened out and 
rubbed dbwn but not silked ; the backs may now be closed and silked, 
button-stays fixed and buttons put on ; while this has been proceeding 
the backs of the linings will have been closed and topbands put on ; the- 
upper is now ready to be machined along the top and opened out as 
described for the lace boot; then putting the lining smooth in the back 
of the boot, silk the front seam so that the edge of the linen lining is 
lapped over by the edge of the leather button-piece lining, both being 
kept in position by? the silking. The edge of the linen lining by the 
buttons must now be folded in and then the entire edge may be 
machined round, after which the toe of the lining must be joined and 
the button-piece then fastened in position with a bar just abovS the 
vamp position, after which the vamp can be attached. 

Sometimes instead of the foregoing, the button-piece lining is 
attached to the linen lining and the button-piece attached to the 
quarters; this method does not make such a smooth front seam and 
the linings are often less satisfactory, while in addition it is not so ex¬ 
peditious, since the button holes cannot be work^ at such an early 
stage. 

189. In the closing of men’s boots the samt^general principles apply, 
Srt^^ough it is usual to have an inside leather strap at the heel-seam of 
tha lining; topbands and facings would be attached according to the 
principles already stated. In the clfising of the backs there will be some 
variation, since if these are to have an outside back-Hrap to the top, the 
seam may be made as in § 76 (^) or (4). When a jockey back-strap is 
used, the backs may be machined on tfS* “ Straight-Away Zig-zag ” 
machine, the part which will not be covered with the straps being done 
with an ordinary closing seam, but the other part is stitched edge-to-edge 
with a zig-zag stitch, the change* being made without stopping the 
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machine (fig. 84). Another difference is that the hooks may "next be 
put in, the reason for dding it at this stage being that they will not, 
show on ttei inside facing. It is usual to insert Idops in men’s boots, 
and if the uppers are to be bagged at the top. the loog^ must Ije caught 
with the top row of machining as in fig. 84,A ”t)etng the bottom of 
the loop ; this must be allowed I4) come below as in the illustration so 
that it may be strengthened with some further rowspf stitching. The 

subsequent processes are similar to those for a laiJy’s lace boot, uiftil 

,the uppir is ready for the joining of the lining ^t the toe; if*the golosh 
is the style shown in fig. 27,,the backs will first be closed and stitched 
—unless they are welted—and when they are attached to thp legs, the 
toe of the limng will be joined, tongues pul in, and vamps put on. 

When the golosh is either cut whole or three-quarters whole, and 

whether S has a jockof back-strap or not, the seams will be closed and 
silked, the golctfh being thelt machined oij, using a post machiifS for 
preference, and also an adhesive. 

190. Men’s counter-lined Derbys with outside back-straps and half 
watertight tongue go through different processes. After the prepara¬ 
tion of the parts, Sic backs may be machindi in .style 3 (§ 76); 
the side linings are next joined to the counters after which th^ will be 
machined to the outsides; this is done from the inside of th*upper so 
that it is the shuttle-thread which appears on the outside, consequently 

•a lock-stitcli is always used ai'd care taken that the top tension is 
sufficieiilly tiglit that the shuttle-thread (on the outside) does not appear 
as a straight line. The tongues are now stitched to the vamp, the latter 
being generally put on top; the lap must be sufficient for strength 
(especially at the corners), after which the tingue must be slit as at AA, 
fig. 84, so that It can be turned up and attached to tlfe quarters; a better 
method is to put the tongue on top of the vamp since there is then 
gr-ater probability of the corners being watertight. The facings can 
now*be machined on, and in so doing the sides of the tongue BB, fig. 
84, must also be caught under the facing, after which arrange the fold 
of the tongue by the vamp, and place the tab of one of the quarters to 
the guide-marl on the vamp; it is then ready for machining; the other 
side can now be similarly fitted. It will be noticed that on one side 
the machining must be commenced at the tab, but on the other side at 
the edge of the vtmp, because the pressure-foot must rest on the 
quarters. 

191. Ladies’ shoes require other processes. Those which are to be 
turned in round the top* should, after skiving, be closed at the bad(*» 
before folding, otherwise the seam will have a clumsy appearage^ 
the marking of facings will be the same as in boots. Since the covers 
are folded there will be a leather lining (which will be ra# edge) 
with probably a linen vamp lining (see § 83); the quarter linings 
will be closed, opened, rubbed “tlown, after which they can be 
machined to the outsides using the under-trimming machine. Having 
put the bar across, the vamp lining can be attached, placing it betweeta 
the quarter anfl the quarter lining, ^nd working with the pressure-foot 
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on the inside of the shoe, so that the stitching can be placed on the 
edge of the leather lining; the latter will haVe to be slit near the front 
of the shoe, as the row of closing will make it impossible iko slip the 
vamp lining betw^een the jjuarter and quarter lining; this, however, will 
be covered by the tongue, which can now be conveniently fastened in ; 
the vamping will be as foi- a boot. cWhen shoe quarter linings are cut 
so short that it is»/iol possible to join the vamp linings to them af»er 
tlie quarters and quarter linings are stitched together, it is necessary to 
join the linen linings to the leather quarter linings before stitching the, 
latter to the outsides, in which case a scam down the front of the 
vamp linihg cannot be avqided. 

192. When shoes are bagged (§ 169) the shaping of the edge 
will be effected with the “ Columbia ” beading-machine, but apart from 
this the order of processes will be as for other shoes of similar*design. 

tVhole-cut shoes are refgrred to in § 88 ; the methqd of machining 
will be dependent upon the style of the shoe at the top ; if the cover 
is beaded with an overlaid raw-edged facing, then the order of pro¬ 
cesses may be as follows-; after skiving, close and silk the backs, then 
bead the top lino; the lining is now closed and fined into the covers, 
after whkh this portion of the top of the shoe may be machined, and 
when the-inside and outside facings are fitted to the shoe they also can 
be stitched. 

An order of processes similar to the foregoing may be used if the. 
shoe is bagged from A to B, fig. 44, in which case if the facings are not 
fixed by an adhesive, it may be found convenient to machine the 
front line of the facing—from D to F, fig. 44—before attempting to 
attach it to the shoe, as it would keep the inside facing in its correct 
position. Sometifnes, however (when the facings are of suitable 
material), they are both machined at the commencement, the outside¬ 
facing to the cover, and the inside-facing to the lining; the back of each 
may now be closed, then the lining and cover stitched round the top, 
turned out on the tsagging machine, and the top edge receive its final 
row of stitching. A cylinder machine is most suitable for the last opera¬ 
tion, and therefore when this has to be done on a flat-bed machine it 
is not unusual to change the method; the facings having been attached 
as in the former description, the lining and cover would be stitched 
round the top except about 1 inch on either side of the back; the 
portion stitched round would now be turned out on the baggipg 
machine, and receive its final row of stitching, after which the heel- 
'wwm of the lining and also that of the outsides would be closed and 
tn\bagging of the top completed. 

The principle of the method just described is often used for Court 
shoes, and is the only method of machining Cambridge shoes—such as 
have no seam down the front and with an elastic gusset on either 
side. 

If the principles which are involved in the designs refereed to above 
are mastered, little difficulty should be experienced wit|| uppers of any 
regular design. 
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BOTTOMING LEATHERS. 

193. Twe leJthers used in the bottoming *of boots aad shoes are 
described by the general term “ sole-leather,” in contradistinction to 
“ upper-Itatliers". ^ 

Sole-leather,is obtained jH'incipally froij “beef-hides,” but pipkin 
and camel-hides are also used, and sometimes horse-hides. The term 
“ hides ” is applied to the skins of the larger full-grown animals of the 
bovine or ox group, and also to the skin of tie horse and the camel, 
but the skins of the ^mailer Indian animals of f.e bqvine class, even 
when full-grown, are called “ kips ”. ^ 

194. Hides which are intended for sole-leather are generally re¬ 
ceived by the tanner in one of the following conditions:— 

» “ Green ” or market hides are such as reach the tanner soon enough 

after the animal is slaughtered that treatment to prevent putrefaction 
is unnecessary. 

“ Iiried ’ or “ Flint-hides ” come from Buenos Ayres, Monte Video, 
River Plate, Cape of Good Hope, or China They are generally dried 
in the sun, being suspended from stakes by the heaiand tail, with the 
hair outside, but a better method would be to hang them with the flesh 
outside in a shady place where there is a good draught of air. They 
niusPbe thoroughly dried, otherwise they would putrefy, consequently 
they become very hard—hence the term “ flint-hides ”. Sometimes 
the great heat dries the surface so quickly that the moisture cannot 
escape from the interior, the result being a decomposition of the centre 
of its substance ; when such hides are tanned and cut up the leather 
is sometimes seen to be in two separate layers, the middle of its section 
having been deslrojied. Common salt is used in the Chicago stock- 
yards for what is known as “ packer-hides ”; any large pieces of ad¬ 
hering fat are first trimmed off, together with the thin layer of voluntary 
muscle which is spread (fver the flesh-side of the hide of the horse an^ 
the ox, used for twitching to drive off the flies j the hide is then spr^ld 
out flat and an amount of common»salt, not less than 25 per cent of 
the weight of the hide, is thrown over the flesh-side after which it is 
folded in half, the fold being at the backbone and the flesh-side in¬ 
wards ; the shanks are also •folded infards to keep them in contact 
with the salt. If carefully salted, hides may be kept in this state for 
twelve months or longer. It is said to be the most satisfactory method 
of curing now in use. 

H3 
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DrySalting is a method frequently used, and in preventing putre- 
r faction it is satisfactory. After having been dimmed the hides are hung 
in a cool room where there is a good draught of air, an^ are partly 
dried; they are'afterwards spread out„on the floor and covered with 
salt, which, being hygroscopic, draws a considerable amount of moisture 
■ from the hide. When the. salt has detracted sufficient moisture to form 
a brine, the hidtj, is drained and suspended until it is in a rubbe^ 
condition ; it is then re-salted and finally dried. 

195. In selecting the hides much care is required. When commenc¬ 
ing to skin an animal, a cut is made along the belly, and then, pulling 
back the «kin with the left hand, the tissue holding it to the body is cut 
through. A‘'ter the edge "of the hide has been flayed the animaUs hung 
head downwards, and the remainder of the hide flayed by pulling and 
beating. If at the commencement the flaying, is not veryi carefully 
exelliited, the hide may be considerably da.naged by the^ butcher’s knife. 
These cuts are not at right angles to the surface of the hide but slant 
downwards towards the backbone, and are often 6 inches long, the 
length of the cuts being in the same direction as the backbone; they 
are sometimes so nurfierous and so deep that the yplue of the leather is 
reduced^to about half of what it would otherwise have been. Mr. \V. 
E. Walker of Bolton has estimated the national loss through bad 
flaying at ^^250,000 annually (" Tanners’Year Book,” 1909, p. 77). 
Fortunately these cuts are avoided in the better part of the hide bj 
pulling and beating it off, instead of cutting it away. 

.196. Branding,. In Texas and South America cattle are reared in 
vast numbers on the unfenced plains, and since the owners could not 

• distinguish their own cattle from those of their neighbours it is a common' 
practice to have a monogram made in iron, and once a year to examine 
tile herds for the purpose of branding all the young animals. The iron 
m^ic^ram is heated and a scar burnt in the hide near the hip-bone. 
The brand-marks vary in size, often being 8 inches square. When an 
animal is sold, its new owner puts his brand upon it, and under such 
circumstances hides sometimes have several brand-marks. Branded 
hides are classed as seconds, since the leather produced will be less 
valuable, the brand being always in the best part. The Chairman of the 
Leather Section of the London Chamber of Commerce esfimates 
Australia’s loss alone by fire-branding at ;£'i,5oo,ooe annually (” Leather 
World,” 4 Dec. 1913). 

In the United States, to avoid the necessity of branding, fences made 
i barbed wire are now employed; unfortunately many hides get damaged 
^it, for although the wounds may quickly heal, and not lessen the 
wearing qualities of a sole, yet the marks are difficult to conceal with 
the ordinary sole finishes. The scars are generally on the back of the 
animal, the part which yields the best leather. 

197. Warble holes often Itssen the value of a hide. These are 
caused by the maggot or larva of the '■ Warble-fly,” or “ Bot-fly ” 

• {Uypoderma^ boms). The fly deposits its eggs singly over the backs of 
the fattest of the cattle. When tte egg hatches, the llirva eats its way 
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into the skin, inflammatit^p results, and the insect feeds on the matte 
which accumulates. As the larva increases in siae the wound als( 
increases, ufltil the larva, being fully grown, eats its way»out and falls ti 
the ground, where it changes to* a pupa and abauf thirty (kys thi 
fly emerges. The holes generally penetrate the hide completely, th( 
leather being then useless for any^urpose where it is necessary that i 
be 4 airtight or waterproof. As,a rule the fioles are*about the size q 
small peas, but they are sometimes as large as filbert nuts, and a singl 
Jtide has been known to contain nearly 700, Sdlnetimes the animal i; 
slaughtered before the grub is’’full-grown ; the damage will not then bi 
as great, but wgruld still be sufficient to affect* seriously the finish of 1 
sole. l 9 r. C. E. Parker in the “ Leather Trades Year Book ” for 191; 
estimates the annual loss through this pest at ;^2,ooo,ooo. 

1^8. ^metimes, al?&ut tl^ neck and shoulders of the hide, thersmn 
places which aremrore or less oval in shape,*where the hide has under 
' gone considerable thickening. 

These places are attributed to blows, or to the effects of friction 
should the animal hare been used for draught purp ses. The specimei 
before me is 25 inches long and 2 inches wide. A swelfing of the hidi 
took place while the animal was alive, and in the process of tanking thi 
hide-substance which had collected in the swelling was acted upon b; 
the tannic acid and it became insoluble. These places ate very hard 
and so brittle that under the press knife they are not cut, but broken. 

199. Hair-slipping. If (before being specially treated) it is possib^i 
to pull out the hair with the thumb and fingers, it is a serious defect 
since it indicates chat putrefaction has already commenced, and i 
would be difficult to estimate to what extent the hide^may be damagec 
before it would be stopped. The effect on the leather would be tha 
the grain, instead of being smooth, would be marked with little hollow 
cal’ d “ pin-marks," or “ pitted grain ”. A similar effect may b 
caused by using lime which is very weak and which has been kept toi 
long, or by putrefaction during the process of softening dry or drysaltei 
hides. 

200. Growth of the Hide. Apart from the defects named hide 

vary in value according to the relative weight of the shoulders and bell 
to the bUtt, since the leather made from the shoulders and belly is les 
valuable than that mSde from the butt. Bull-hides are heavy both it 
the shoulders and belly, whereas the butt is relatively lighter; cow-hide 
are thin in the shoulders jnd belly but stouter in the butt, while ox 
hides are the most uniform in substance and quali|y. , 

There is also considerable difference in the hides of Jhe differen 
breeds; Scotch cattle as a rule have Heavier hides than those reared ii 
the south of England, and are not so fine in fibre. 

201. The first operation ig the lanyard is the preparation of th 
hides for depilation or unhaaring. Green, or fresh hides, must b 
soaked for a few hours and then be cleansed from blood and dirt, afte 
which the flesh-si^ should be cleared.of fat and voluntary muscle, th 

»OfJeration being termed “ green-fleshing ”. 
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Fresh salted hides which have not long b„een in the salt will already 
have been cleansed, hut they cannot be tanned while the salt is still in . 
them; they will therefore require from 24 to 48 hours soaring accord¬ 
ing to tlie time the;: wera in the salt, knd the season of the year, less 
soaking being necessary^ in warm weather. 

Drysalted and flint-hides are iflore difficult to soften, and, after 
being soaked for Wo days, they are generally subjected to a process^of 
bending to assist the penetration of the moisture. One of the machines 
used for this purpose, 'called'the stocks, consists of two heavy pieces of , 
wood, raised alternately by projections on'a revolving wheel, and allo^wed 
to fall on tljp hide which is placed in a box below. ^ 

In softening the hides much care is needed, for if they arfi soaked 
too long, putrefaction may set in, and the hyaline layer may be destroyed, ■ 
whsie sometimes it causes dark spots with ringsW a darker colour ; this 
defect is known as sii/>pen,'mi is caused by a species O'.'' bacteria, which, 
however, cannot live in lime; hence these marks are not found on 
leather made from green-hides that were limed for depilation. 

The use of caustic soda, sodium sulphide, or sulphurous acid renders 
mechanical softening almost unnecessary. d 

202'^ .When the hides have been cleaned and are in a similar con¬ 
dition to fresh hide, they are ready for the process of unhairing, which 
consists in removing the hair and that portion of the .skin which is above 
the hyaline layer (§ 109). • 

There are many methods by which the hide may be prepared for 
unhairing, yet they may be grouped under two headings, viz. by chemical 
action, and by putrefactive fermentation. 

The most popular agent used in the first group is lime. The hides 
are subjected to the action of milk of lime, obtained by slaking quick¬ 
lime {calcium oxide) in water. It is usual to have in the yard several 
^ts sufficiently large that the hides tan be spread out flat; these are 
filled with lime liquors of varying strengths, and the hides are worked 
up the yard from one pit to another, until the hair can be pulled out with 
the thumb and fingers. 

The time taken will vary from seven days to three months according to 
the weight and condition of the hide, together with the strength and 
age of the lime. The chemical action of the lime is of a solveiK nature; 
the hair is not much affected, except the soft part^ of the root and bulb; 
the hard cells of the epidermis, however, swell up and become soft; the 
young cells in the reie mucosum are more easilji affected and are dissolved, 
yogether with the hair-sheaths, so that all that part of the skin which is 
above the hyaline layer can easily be pushed off with a blunt tool. 

The dermis is also powerfully affected. The fibres absorb much 
water and this causes them to swell, thus increasing the substance of 
the hide and changing its condition from being limp and flaccid to one 
of firmness. The cementing substance Which binds the fibres together 
is dissolved, and the fibres are thus separated into their elementary 
fibrils. The fibres themselves,^however, are not damaged by proper 
liming, but if old stale limes are used, and the hides allowed to remain •• 
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a long time soaking, then the ammonia which naturally develops in such 
liquors together with the’bacteria which thrive un^er such conditions* 
may do considerable damage to the hide-fibre, causing fhe leather to be 
loose, hollow, and dull-grained f it therefore should jot be usetf for sole- 
leather where’weight and firmness are of primary importance. 

Strong liquors unhair quicklyf swell the’hide to its fullest extent, 
amd also give greater weight in the finished leatlijs:.' The effeet ^f 
lime on the fat contained in tlfe middle fibres of the hide is to turn it 
into a s8ap which is insoluble in water. This soap is not injurious to 
the af‘er proce.sses of tanning or to the finished leather. In sweated or 
very low-limed hides this fat is a formidable svil, causing dafkening or 
grease \pots on the finished leather. • 

The fatty and fleshy matters on the under portion of the skin are also 
mone easHy sepatable the fleshing knife after hides have been lyjped. 

203. Eventing process. The principle of this process is to induce 
putrefaction. The part of the hide which first yields is the soft mucous 
layer called rete mucosum, and as soon as this loses its power to hold 
the external layer of the epidermis to the hyaltne,layer, then all that is 
above the latter can \c removed with the unhairing kftife. The usual 
method is to hang the hides in a closed chamber called a “ sywat pit". 
It may be built above the ground or be partially sunk below if, but the 
part which is above the ground must be protected from sudden changes 
♦f temperature cither by double walls or with banks of earth. The 
floor is perforated so that when necessary steam can be used to increase 
the temperature, or should it be too warm the air is cooled with 
sprinklers, so arranged that the water does not fall on the hides. The 
temperature should be between 15° and 2o‘ C. 

Little ventilation—if any—is allowed, because tfie ammonia given 
off by the decomposing matter facilitates the loosening of the hair and 
th>' solution of the epidermis. 1"^ 

After from four to six days the hair can be pulled out with the thurrib ‘ 
and fingers, but the hide will be in a slimy, flaccid, and fallen condition; 
and as the process is so rapid, much vigilance is required, for if the hides 
remain a few hours too long, then in addition the grain is likely to be 
damaged. To avoid these two evils the hides when nearly ready for 
unhaiiing are put into lime pits to cleanse them from the slime and 
make them firmer ift handle. The sweating process does not split up 
the bundles of fibres in the dermis, nor does it swell the hide whence 
it will be ttecessary to do this with acids after unhairing. 

In contrasting the twS methods Prof. Proctor says:— 

“ Its (sweated process) most advantageous use is for sole-leathci, ns, 
although the solution of the hide-substance may not be very much less 
than in the case of liming, the dissolved matter remains in the hide 
instead of being washed out, and being fixed by the tannin, contributes 
to the solidity of the leather** * 

The other methods of unhairing are not so much used; for these 


• * Proctor, 


Principles of Leather M^iffacture,” p. 126. 


’ Of. cit. p. lao. 
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the reader is referred to the works dealing exclusively with leather 
manufacture. i 

204. The mechanical operation of removing the hair a'W epidermis 
from the hide isi quite simple; the workman stands behind what is 
called a beam —a convex table, fixed in a sloping position, and generally 
made from a sheet of iron—on which the hide is placed with the tail 
pjirt towards the W orkman,' who pushes off the hair with a double- 
handled tool having a dull edge, called an unhairing knife. The push¬ 
ing is done in the opjrosite 'direction to that in which the hair lies; 
sometimes, however, the hides are unhaired by machine. 

205. When the hair has been removed, the “ pelts ”—the name given 
to unhaired bides or skins—are put into soft \yater until the fleshers are 
ready to handle them. The fleshing operation consists in removing 
fronethe back of the hide all loose flesh, fat, or'Anything which was'not 
removed at the green-fleshing and which would not be useful in the 
finished leather. It is not at all unusual for the tanner to leave more 
than he ought on the back of the pelt, especially on the belly part (§ 238), 
and since leather is bought by weight, this should not be overlooked 
when purchasing. 

The work is performed with a fieshing-knife which is a double- 
Ihandled tool having one of its edges suitable for cutting what cannot be 
iremoved with its dull edge, the operation being performed on the un- 
Ihairing beam. Considerable care is necessary because the pelt, being 
«oft, is easily cut, and owing to the convexity of the beam there is a risk 
■of cutting long strips from the pelt; at the Leicester Municipal Technical 
School, for example, there is a Singapore side which, in many places, 
has been reduced by one-third of its substance at the deepest part of 
the cut. Specimens of English bends damaged in fleshing are unfortun¬ 
ately not difficult to find, although the defect is less common than 
formerly. 

Fleshing can be done by machinery, but this is not usual with sole- 
leather, as the pressure of the machine reduces the substance of the hide 
and it is not easy to “ plump ” it again. 

206. Hides which have been limed are, after the fleshing, sometimes 
subjected to a piocess of “ deliming,” the object being to neutralize with 
a weak acid any lime which may be on the surface of the hide. FOtmerly 
for sole-leather this was omitted, since tanners Contented themselves 
with washing the pelt and relied on the natural sourness or acidity of 

^he tanning liquors to neutralize the lime. , 

^ When the pelts are delimed with an acid bath, lactic acid may be 
u^d ; this is one of the natural constituents of sour tan liquors and is 
said to produce better results than any other known agent, although 
boric, acetic, formic, and sulphuric acids are also sometimes employed. 
Lime, if left on the surface, wi)l cause lea,ther to be brittle on the grain 
{pars papillaris) and also to be dark in colour. 

It is unfortunate that the term “ grain ” is used to denote three dis¬ 
tinct things: (i) the Hyaline layer; (2) parspapillarist^ (3) the pattern 
■qn the surface of the leather as “ pebble grain 
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207. When fleshed and delimed the pelts are ready for " scudding,” 
i.e. the removal of lime-so^p, small hairs, and the pigmented cells of the* 
hair-sheaths,’from the surface of the pelt. It is perfo;med in a similar 
way to unhairing and with a tool similar to tjae un^aijing-knife, except 
that it has keener edges. 

For harness, belting, or upper»leather, wlfere flexibility is important, 
piocesses now follow which are omitted when making sole-leather, since 
weight and firmness are more important. * 

^ Whffn the sweating process is used for d^ilation, the" substance 
which cements the fibres together does not get dissolved, neither do the 
fibJes swell up, and the hide is not “ raiset^”. Under these circum- 
stanojS the p6lts after fleshing must go through special*treatment to 
bring about these results. The method consists in putting the pelts 
intcsa b*th of l;quoft*to which acid—generally sulphuric—hasj)een 
added ; it has tjie disadvanlSlge 
that it is liable to make the 
leather brittle on the grain and 
weaker in fibre. 

208. The illustfgtion (fig. 

85) shows the shape of an 
average hide. They vary in 
width and length according to 
llie breed and ■ ondition of the 
animal. 

In America and Australia 
the hides before going into the 
tanning liquors are cut down the 
backbone, after which they are 
called “ sides ”. This (as far as 
sole-leather is concerned) does e 
I lot Inake the leather less valu¬ 
able, while, on the other hand. Fig. 85. 

it offers two advantages to the 

tanner, since 11 enables him to separate the branded from the unbranded 
sides, and, besides this, the stock is not so difficult to handle. 

Irrfngland it Is usual to cut the hide into .sections just before putting 
it into the tanning liquors; a low table is used which is sufficiently large 
that the pelt can be fully spread out, the edges being then trimmed and 
the tugged pieces set aside for making glue. A pattern is used as a 
guide when separating tfte belly from the back ; the tail part is ths(t* 
shaped, and the shoulders cut off. There is no fixed amount inclu«d 
either in the shoulder or the belly, tl»e tanner being guided by the weight 
and quality of the particular pelt, and the demand of the market. When 
the shoulders are light and too poor to make good sole-leather, more 
will be cut from the butt, whiffli would tlfen be described as “ short cut ”. 
Sometimes also, the growth marks in the shoulder are very pronounced 
and this may influence in deciding the amount to be included in the 
Moulder. When they are inclined to be very large a strip about 1 a 
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inches wide may be cut from the shoulder end of the butt, this being 
' described as a'“ tat^ner’s range ”; but it woul'd not be cut until the butt 
was tanned. 

Wheh the tanning agejt to be used is such that the leather produced 
will not be very flexible on the grain, then the butt is cut down the 
backbone and each piece ik called a ‘'•'bend” (fig. 85). 

The advantage-!, of cutting the pelt into sections are;— 

(o) Th_gt the poorer parts which do'not take so long to tan can be 
finished off and put on ihe mUrket in as short a time as possible ; 

(b') Suitable tanning agents can then 4 ie selected and used for the 
different Sections; for example, the bend may be tanned for hard 
wear, the befty may be left flexible, the shoulders may be dreksed for 
welting; 

((■)! Less expensive tanning agents can be fpr thosb sections 
where colour and water resisting power are not so impoxtant. 

In America, Australia, and Singapore, the tanning agents used are 
cheap and rapid; therefore as far as these two points are concerned little 
would be gained, but the”greater suitability of the leather which could 
be obtained by fanning it in sections is apparentlyignored. 

The werage proportion in the weight of the different sections has 
been givdn as follows : 50 per cent butt; 24 per cent shoulder; and 26 
per cent belly. The shape of the hide at the shanks is very variable, 
some butchers and tanners leaving them very long as is indicated by th: 
dotted lines at E, fig. 85. 

209. Before discussing the method of using the tanning agent, the 
general objects of the process should be considered; it has already been 
remarked that raw hides quickly putrefy, and this tendency must be 
checked if the leather is to be suitable for use. 

Raw hide becomes sodden if subjected to moisture, and would then 
quickly wear away; it must therefore be one of the aims of the tanner 
to make leather that is not bibulous and that would not becomd' soft 
when exposed to damp. 

It is also desirable that the leather be sufficiently flexible that the 
shoe can be bent by the foot when walking. 

In endeavouring to achieve these objects three things take place:— 

(а) The cementing substance which bound the fibres to^Sher in 
bundles and which is now in a saturated state between the fibres, is 
acted upon by the tannic acid which instantly changes its character so 
that it cannot afterwards be dissolved by water; it becomes tanno- 

"^latine,” a substance to which reference will ffequently be made. The 
wBite fibres of the skin—which as we have already remarked (§ in) 
are similar in nature to gelatine, bting convertible into it by boiling— 
are also changed by the tannic acid, so that they become insoluble, but 
the yellow fibres are not much affected. 

( б ) A physical change also takes plkee, for the fibres attract to 

themselves some of the tanning agent—and by it they become more or 
less coated. r 

(f) In the later processes of tahning a gummy sediment is depositod* 
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in the body of the leather, thus more completely filling the spaces be¬ 
tween the fibres. , < » 

210. Tannic acid can be obtained from many Sburces, but in some 
instances the acid is present in^too small a quantity tcf be cot^mercially 
useful. The. various leathers produced by tlfe different tanning agents 
possess distinctive features, and,those ageqts which produce the best 
results as regards quality and remuneratjpn to the tanner gradually 
increase in popularity while the others decrease in demand. • 

21» Oak bark is obtained principally,from English-grovwi oak, that 
from Sussex and Hampshirq^ being especially esteemed. The bark from 
tt^iS less than thirty years of age yields a larger percentage of tannin 
than that of older trees. • , 

Whei. oak bark alone is used, the colour of the product is mottled 
far^n; it is the mojt, flexible of sole-leather, does not attract the 
moisture like ftiany leathejs, neither does it become hard tlwough 
being repeatedty wetted, but the time talfen to tan with it is so long 
that the pi 5 ce of the leather per pound is higher than that produced by 
any other agent. For any style of manufacture it is considered an 
ideal leather, unless the boots are to be used fo!»hard wear under damp 
conditions, since it ^ould then grind away quickly, nor is it the most 
suitable leather for soles when hob-nails are to be used, sjice when 
saturati d it is too soft. 


212. is (btained from the beard or the ragged outside coating 
of the cup of che acorn from a certain oak {Querais agi/ii/’s), which grows 
principally in Tuikey, the Greek Archipelago, and Palestine, the best 
coming from the Smyrna district of Asia Minor. When exported the 
cups sometimes contain the acorns, although they are useless to the 
tanners; generally, however, the cups are exported free from acorns, 
but even this involves unnecessary freight expense, since only the beard 
contains tannic acid ; therefore it is often stripped from the cups and 
placed on the market as “ beard valonia ”. 

1b tanning, valonia is never used a'one, since i: is so astringent that 
the leather produced would be too hard and rigid, but when it is em¬ 
ployed in conjunction with oak-bark the effect is to produce a leather 
browner in colour and less flexible than with oak-bark alone, according 
to tjji^uantit)' of valonia used. Such leather when wetted is much 
firmer than if it |jad been tanned with pure oak bark; consequently 
for hard wear under damp conditions it is more suitable, but it is not 
sufficiently flexible for .iewrounds, neither is it suitable for welted work 
where many stitches to» an inch would be used. The price per pound 
is generally a little less than for oak bark, but the leather is so imse 
that it is not really cheaper. , 

213. Mimosa is grown in Australia and South Africa, especially in 
Natal, and therefore is often described as “Natal bark’’. It is 
obtained from various species of acacia —often called waitle —one of 
which {Acacia decurrms) ftith its yellow flowers, like balls of down, is 
used in the winter months for decoration, and is too well known to re- 
jjuire further dfescription. The bajk, which is the part used in tanning, 
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is very hard, and is generally chopped or ground before exportation. 
The leather produced by this tanning ager),t is only slightly pink in 
'colour, but on expolure to the sunlight soon becomes darker, inclining 
to red; it is flexible but not well filled, and rapidly absorbs liioisture and 
then becomes very noft, tMferefore for outsoles it is only suitable for light 
wear, and for goods that ai;e to be worn only under dry conditions. The 
leather is cheap because the tanning agent is not expensive and the time 
required to use it ft comparatively short, f)eing only about three months. 

214. Hemlock. The hemlock-fir (Abies or Tsvga canadensis) grows in 
abundance in Canada, and in the Northern and North-Western States 
of America. Formerly only the bark was used, but now the wood is aNo 
employed.'" 'J'o save the expense of transport the necessary appliances 
are taken to the forest, so that when the trees have been felled the 
extract can be obtained at once, in which fornii it is supplied to the 
tannecs. Both the bark and the wood cqntain so much resin that the 
extract cannot be dissolved^ unless heated to 65° C. Ifl the process of 
tanning some of this resin is deposited in the leather, and without doubt 
tends to make it both rigid and waterproof, but the wood does not 
contain as much resirr as the bark, and leather tanned with hemlock 
extract is not as rigid or waterproof as that tannedVith the bark only. 
Leather, however, that is tanned with the extract alone will resist water 
for a long time, and does not even then become soft like mimosa- 
tanned leather, whence it is more suitable for hard wear under damg 
conditions, but it is not of much use for turnshoes or soles where a 
channel is required, because the difficulty experienced in turning back 
the lip would necessitate cutting such a large channel. 

The colour of the leather produced is red, but much of the extract 
is bleached before if is used, and when this is not done the leather is 
often bleached in the process of finishing (§ 233), so that the hemlock- 
tanned leather of to-day is not as dark in colour as that which once 
was on the market. 

215. Quebracho. The Loxopteryngium l/>rentzii is a tree which 
grows in Central America. The name Quebracho is a Portuguese word 
meaning “ axe-breaker,” and aptly describes the extreme density and 
hardness of the wood. It is said that two Quebracho logs weighing one 
ton each will yield 1200 pounds of an extract that will tan as much 
leather as the bark from five acres of hemlock timber. The extract 
may or may not be bleached before it reaches the tanner; if it is used 
without being bleached the colour of the leather is reddish. It produces 
I soft leather which quickly absorbs water, hencp it is used principally 
m^e tanning of offal, as shoulders, cheeks, and faces ; it is often used 
in conjunction with hemlock, and the leather thus produced is much 
easier to work than pure hemlock tannage. 

216. Mangrove (Rhizophora Mangle), and other allied species, grow 

in swamps in most of the tropical, parts of th^e world. An extract in dry 
crystalline form is made from the leaves and “bark, and has become very 
popular dtiiong tanners, being used in combination with either hemlock, 
oak, CM- mimosa. ‘ 
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Mangrove produces a leather brighter in colour than hemlock, very 
dense and rigid, which do^ not readily absorb water and when saturated , 
does not become soft. It is not mellow enough for^ny work which re¬ 
quires a channel, and cannot bg used for turn-shoes, fthile itj use for 
out-soles is restricted to riveted work. Singapore si€e 5 are tanned with 
mangrove. , , 

^217. Chestnut, ox Rock Oak (Quenusprimus). From this is obtained 
the most important of the oak barks used for tanflmg in the Unitad 
States, and also the “ chestnut oak ” extinct of commerce. • The tree 
“grows in abundance in the Aljeghany Mountains’which extend along the 
e&ttern side of the North American Continent and through a gprt of the 
Dominion of Canada. In tanning it is genially used in, conjunction 
with hemlock or quebracho to make “ union" leather; this varies in 
colour, ranging from nqt^brown to pink, according to the proportions of 
the tanning agenti, and the method of finishing adopted by the taffner. 
The effect of the oak bark is to reduce thS pronounced red colour of 
the hemlock, and to make the leather more mellow, while it also lessens 
its power to resist water. Union leather wheg wet is much softer than 
hemlock, it can be channelled easily, and is often 'rsed Jbr sewrounds. 

218. Myrobalans \>x Myraholams are the unripe fruit of various 
species of Indian Terminatia. The fruit is similar in size, sfape and 
colour to small green plums, the stones being large and hard; when 
staked the fleshy part of the dried fruit swells up to its original size, and 
is the only pan useful to the tanner. Myrobalans are only used in con¬ 
junction with other tanning agents, principally to modify the colour, as 
they yield a considerable quantity of bloom, and therefore if used in the 
latter stages of tanning should give weight and solidity. 

219. Sumach [Rhus coriaria) is a shrubby bush-whose leaves and 
small twigs are generally ground to a fine powder before exportation; 
the best quality comes from the districts of Palermo in Sicily. Sumach 
is n«t used fot tanning bottoming leathers, but it is often used for bleach¬ 
ing them (§ 236). 

220. Divi-divi [Coesalpinia coriaria), a tree which in Central 
America and India grows to between 20 and 30 feet high; the part used 
in tanning is the dried pods, which give a firm heavy leather of a dark 
colour jjutwhich is very liable to fermentation; in dry weather the leather 
is firm, while* in dan^ weather it is soft, therefore it is not much used for 
sole leather in England, although its use is on the increase in Germany. 

221. Spanish Chestnut [Castanea vesca). This well-known tree 
gfows abundantly in Spain, Italy and the South of France; the wooj^ 
and bark are used for making an extract which is often called “ cJk 
wood” extract; it is said to give % moderately firm leather with an 
abundance of bloom and a reddish colour, but this will depend upon 
whether the extract has been bleached. It is used largely in England 
in combination with other tanging agents) but does not appear ever to be 
used alone. 
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U!?vNG THE TANNING AGENT. 

22 2. The action of tannicwcid seems almost instantaneous^,;' imm_fdiately 
the acid comes into contact with the gelatine of the pelt it converts it 
into tanno-gelatine. The following considerations will show why it 
takws so long to make the leather, in spije of the action being irfttan- 
taneous. When a pelt is put into the tan pit, only the outside of it 
comes into contact with the liquor, this part is at once tanned, but the 
tanned part now forms a barrier which this liquor cannot penetrate, there¬ 
fore liquor must be uted^which is strong enough ,to penetrate this wall 
and tan a furthbr portion of the substance of tlTe pelt. This method 
must b^repeated many times—how many will depend upon the tanning 
agent used and the substance of the pelt—until it is tanned through. 

223. Leather which is tanned in sides varies greatly both in sub¬ 
stance and texture, some parts being thin, others stout; in some pladSs 
its texture is open, in other parts it is close; the result is that some parts 
will be penetrated by the liquors before the stouter parts are tanned 
through. The pelts should remain in the pits until even the stoutest 
parts are thoroughly tanned, but tanners do not always wait for this. 
Specimens of partly tanned leather are not uncommon, and can easily be 
recognized by examining the section, the untanned portion, not being 
coloured by the tanning agent, will appear like a thin layer of horn in 
the centre of the substance of the leather; should there be any uncer¬ 
tainty, cut a thin section, dip it in water and hold it to the light; the 
untanned portion, which is really raw hide, will be translucent, but the 
tanned portion will be opaque. 

224. In using the tanning agent a number of pits are required, with 
liquors of varying strength, so that the last pit will contain the^ongest 
liquor; when the pelts are taken from this the liquor will have lost 
some of its strength, but it will probably be strong enough for the last 
pit but one; after it has been used for anothej batch of pelts the liquor, 
mich has now become still weaker, will be utilized for a further batch 
orpelts, but in the pit which is last but two.' In this way the liquors 
are worked down the yard until ?hey become too weak to be of any 
service. 

The methods adopted in tlie different tan-yards are similar in this 
respect, viz., that the pelts go through tntee different stages known as 
suspenders, handlers, and dusters. 

‘ For detaiU.sce R, A. Earp, in “ffanners’ Year Book,” i^io, p. 133 
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22$. In the suspenders the pelts-are suspended by the butt-end from 
poles, the endr of which r*st on the sides of the pit This system en- « 
sures all p-f ^ of the pelt coming into contact with the tanning liquor, 
whereas if tney were piled one i*pon another jp the pit’then th» liquors 
not having uniform contact with all parts of the pens the latter would 
not be uniformly affected. Anoth»r advantagt is that the surface of the 
palt is kept smooth by its own weight, while if it wei^ allowed to lie in 
the pit in a crumpled state tlltn these marks wou!d be fixed by tlfc 
^tannic a?id and bo very difficult to remove«afterwai ds. • 

,^Vben the pelts have been in the first suspender for about three days 
tht7 will be transferred to the second, containing stronger liquor, and 
after iibout thTec days more they will be moved to thealhird, where 
they will stay for a few days. 

*26. ilandlerp. The pelts are now laid down in pits which contain 
tanning liquorthese pits #re called “handlers,” and arc so n'fcied 
because the pelts are “ handled ’’ so frequently, being often taken out of 
the pits and put back again and transferred from pit to pit by workmen 
with the aid of long poles, to the ends of whichlar^e hooks are attached ; 
the pelts will probal^ly go through three handl rs, although a larger 
number may be used. , 

227. Dusters or lay-aways. In the final stage a different method is 
adopted. The bottom of an empty pit is strewn with some of the 
tanning agetil, n.pon which one of the pelts is laid, it is then dusted over 
with a layer of the tanning material and another pelt laid on ; this pro¬ 
cess is repealed until the pit is full, after which strong tanning liquor is 
added until the pelts are submerged. 

The number of pits used, and the length of time the pelts remain 
in each pit v ill vary considerably; the strength of the tanning agent 
used, the substance of the pelt and the character of the leather it is 
d 'sired to produce, will each have to be considered. This method is 
msetl because the pelts gradually extract from the tanning agent the 
tannic acid and other matter which will be finally deposited between the 
fibres; the result being what is described as a “well fed” or “well 
filled ” leather The time allowed for the pelts to be in the dusters or 
lay-aways will vary between six weeks and six months. 

Tli^endency of tannic acid is to contract the fibres, and if the 
liquors used are too rtrong they destroy their nature and burn them, the re¬ 
sult being a brittle leather which would soon grind away. To counter¬ 
act this tendency some acid which would cause the pelt to swell (§ 207) 
is sometimes added to Ae liquors in the suspenders; this would be tb» 
usual method if depilation had been by sweating, but old tanj^ng 
liquors generally develop sufficient gallic acid for hides that have been 
limed. 

228. When the leather has been sufficiently tanned (| 223) it is 
:aken from the pits and wgllhed in vAak tanning liquor, then laid in 
files to drain, after which it is hung up to dry. Considerable care is 
accessary in thj drying; a current of air is desirable, but keen winds 
■tay turn the Idkther a bad colour; <it must not be dried too quickly, for 
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should' the outsides be too dry the moisture in the inside could not 
escape; to correct this the leather may be clacked in piles for a few 
hours, as this retards further drying and affords an opportunity for the 
dried surfaces th draw the moisture frrjm the other parts. ' The tanner 
is anxious to haVe Vhe grain of the leather as clgan as possible, but if the 
moisture is allowed to dry out fronp the grain side it would be dis¬ 
coloured by the residue left, after evaporation ; it is customary therefore 
to put a coating of linseed oil on the grain, and the moisture then find¬ 
ing it diftcult to escape from this side is evaporated from die back.^^ 
The difficulty of drying the leather increas^^s with the increase of its sub¬ 
stance, tlvirefore heavy leathers generally require oiling twice durin|*the 
process of djying. 

229. Most of the tanning agents, except hemlock, mimosa and 
quebracho, deposit a quantity of white substance called ellagic acid or 
“ bldbra ” on the grain of the leather; this may be left' gn, but generally 
it is removed by a process called “ blooming ” or scouring. The leather 
after draining, and while still very wet, is thrown over a “hor.se,” or 
beam having a slightly gonvex surface, and the grain of the leather is 
cleansed with a ftone,'brush and sleeker; or, instead of hand-work, it 
may be done by machine (§ 235). 

230. .Another operation called “striking” may be performed when 
the leather is partially dried. The object is to remove the creases by 
pushing out the leather in the direction in which it will stretch. WhsB 
this is done by hand the leather is worked over a beam with a striking 
pin, an illustration of which is given in fig. 86 ; there is a machine used 
for the purpose, in which a roller revolves and smooths out the grain 
of the leather. 

231. When it is sufficiently dry the leather is carefully rolled upon 

a level, solid, wooden bed covered with zinc or brass to avoid staining 
the leather; the type of roller and the method of using it are shown in 
fig. 87. • 

When the leather is nearly dry it is again rolled, using greater pres¬ 
sure and a different type of machine (§ 259). 

The grain may now be brushed to give it a clean finish, after which 
it will be ready for the market. 

232. The final stages of the tanning operations are not«i«ften as 

simple as those which have been described. The. leather when taken 
from the last of the tanning pits may not be a suitable colour for the 
market, and to correct this the tanner may select one of the following 
jy^thods. * 

VThe leather may be put into a strong tanning liquor which would 
modify its original colour; e.g. shoulders or bends which have been 
tanned with materials that produce a light colour may be finished off 
with hemlock, mangrove or chestnut extract. Such treatment can 
generally be detected by examinifig the section, which will show the two 
colours, because only the outside of the leather will be affected by the 
colouring ^nt used (see § 246). ^ 

233. Sometimes the leather is bleached by being dipped into a stroK^ 
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solution of either sulphuric or hydrochloric acid. When finished in 
this way it is important thJt all traces of the acid l^e carefully washed 
from the sui^ce of the leather as its tendency is to contract the fibres 
of the leather and to destroy its ■ature. The jcid whicfi is noU washed 
away has a tendency to collect together in drops or ^tches, and in such 
places the grain will be contracted,‘thus causing a mark which it will be 
impossible to hide with any style of finish. • 

234. Hemlock sides are getftrally bleached either with sulphuric dr 
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hydrochloric acm. suipnuric acid may also be used in the suspenders, 
and sometimes in the handlers, because it hastens the penetration of the 
tannic acid and at the same time swells the leathej (| 207); this treat¬ 
ment adversely affect^the quality of the leather, making the grain poor 
and the leather brittle; it is described as “ Acid-tanned leather,” where¬ 
as that which has not been treated in this manner is specified by the 
tanner or leather merchant as “Non-acid,” meaning that the only acids 
used were those .vhich naturally developed in the tanning liquors, namely 
lactic, acetic, and gallic. 



235. Another method of altering the natural colour of the leather is 
to scour off the hyaline fcyer (§ no) which is always much darker thajj • 
the grain fibres beneath it, the colour of which is called the “grojnd 
colour ”. No serious harm results from doing this, except that in the 
process of boot manufacture the leather is more likely to stain. When 
offered for sale sole-leather is often described as being “ scoured ” or “ un¬ 
scoured,” but a little experietce in con^aring the difference in appear¬ 
ance caused by scouring will make distinguishing them quite easy; this 
scouring removes the slight unevenness in the surface formed by the 
Mfa^llse and consequently the face of the leather is much finer. 
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Scouring is generally done by machine, and an abrasive is employed; 
thus it is easily distinguishable from the scouring or “ blooming ” referred 
to in § 229. * 

236. When' leather ^as been sc(j,ured it is more penetrable by 
liquids, and can alSb be stained, dyed or blea^ied with less difficulty, 
and advantage is often talpen of this by the tanner. Strong liquor may 
be made with sumach, and,.while it is still hot, be put into huge drums; 
die leather is then'put in and the drums’made to revolve. The liquors 
penetrate quicker and more evenly than they would if the leaftier were^ 
only immersed, and therefore after a few: hours its colour will hgve 
changed .ponsiderably, being now much lighter; but unfortunately'this 
is not the oijly thing that* has happened, for the hot liqubrs dissolve out 
some portion of the gummy sediment from the body of the leather, 
which in consequence will be more porous and dess water-resinting... In 
the • Tanners’ Year Book ” for 1906 an tccount is giyen of extensive 
experiments made by Dr. Parker to demonstrate this. 

237. Another method that is often used and which does not injure 

the leather, although it ^nay deceive the buyer, is to paint the surface 
with a mixture that t^ill produce the desired colout. A pigment—pos¬ 
sibly chrome yellow or ochre—is mixed with si'/’e,^glue or gum, and this 
mixture ,js well worked into the grain, the leather being afterwards 
brushed, and finally rolled. Annatto or aniline dyes may also be used 
to obtain the desired colour. » 

238. Leather that is sold by weight is often adulterated to increase 
its weight. The practice of leaving on the back of the hide a quantity 
of adipose tissue which never becomes leather is probably not so 
common as it once was; it is, however, not at all uncommon to see 
leather that has been thickly coated on the back with waste material 
from the tan-yard ; usually no attempt is made to hide what has been 
added and no special test is necessary to detect it. 

239. Filling the body of the leather with extraneous matter which 
serves no useful purpose, except to increase the weight and so bring 
more money to the tanner, is a practice which is very common in 
America, and apparently they do not deny it.* Glucose—also known 
as “ grape sugar ”—is one of the things commonly used. In small 
quantities it occurs in most of the tanning agents, but where itMiacertain 
that glucose had not purposely been added to the leather by the tanner, 
the testing of many samples only showed the presence of just over 1 per 
cent, whereas, according to the figures given by Dr. Parker,*’ samples of 

. leather have been tested which showed an adulteration of as much as 
i6»per cent after making an allowance for the natural presence of 
glucose. The average adulteration,of thirty-two samples was 7-2 per 
cent. The objections against the use of glucose are that— 

(<j) It gives the leather a fictitious weight. 

(#) It is an easily soluble compound thftt readily absorbs moisture, 
and therefore the lather is not so suitable for footwear, because it 

*" Tanneri’ Year Book,” igjig, p. 31. ’Viirf. 
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becomes saturated in less time and takes longer to dry than it* other¬ 
wise would. • 

Probably 4 he easiest method to detect its presence is by soaking 
the leather fw twenty-lour hourj in just sufficient wafer to ejisure it 
being covered all the time; if the water has ftien bIcOme like a syrup 
the conclusion would be that th(^ leather h|d been adulterated with 
glucose, but the following is a more reliable l^jst: shred the leather, then 
put it into sufficient water to cover it; after about an'tiour drain off thfe 
^solution ‘and add an amount of lead acetgte equal to one-t<uith of its 
vojume, this will cau.se a presipitate, therefore afain filter the solution ; 
the Sxcess of lead acetate must now be precipitated by adding sodium 
sulphate equal to one-eleventh of its volume, ftfter which it must again 
be filtered; the solution should now be put into a flask containing 
about 10 CCS. of Fehljng’s solution and then boiled; if glucose is 
present this deep "blue soluticn will throw down a copious precipkate, 
greenish at first, but changing rapidly to scarlet. 

240. Magnesium sulphate or Epsom salts is used in large quantities 

for the weighting ol sole leather. In America this may be “drummed 
in ’’ at the same time* as glucose. The di.sadvanr.agcs through its use 
are:— * 

(a) The purchaser buys as leather that which is not leathe^ 

(^) I'his added material does not improve the quality of the leather. 

.. (r) The add 'ft matter being readily soluble, in wear it quickly 
dissolves out, leaving the leather porous and much poorer in quality 
than it previously appeared to be. 

{ti) It is always liable to throw off an efflorescent spew (§ 243) which 
wilt work through gum finishes or russets, a;id the darker the colour of 
the finish the more conspicuous will be the spew. Dr. Parker reports 
having tested samples of leather that contained 3 per cent adulteration 
w'th Epsom salts, but it sometimes' amounts to 8 per cent. An easy 
test is to soak the leather for twenty-four hours in just sufficient water 
to cover it well, then pour off the clear liquid and add a few drops of 
barium chloride: if magnesium sulphate is present there will be a pre¬ 
cipitate of barium sulphate (see § 243). 

241. Formerly barium chloride was often used, it was easily detected, 

howewii»(*y shredding the leather and soaking it, the resulting solution 
must be filtered, affcer which add a few drops of dilute sulphuric acid. 
If barium chloride is present there will be a white precipitate of barium 
sulphate. The tanners, however, alter putting in the barium chloride, 
now give the leather a hath in dilute sulphuric acid ; this bleaches the 
leather (§ 233) and also changes the chloride in the body of the leadier 
into the sulphate, which is practica^y insoluble. * 

In this form barium is difficult to detect, as no wash out test is 
applicable. One method is to shred the leather and then bum it to an 
ash ; this should be well wa^ed with hot hydrochloric acid; a platinum 
wire, also cleaned in the aciS, should now be dipped in the ash, so that 

* J. A*S. Monison, “The Leather World,” ii March, 1915. 
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a littltf adheres, and then held in a ^Bunsen flame; if the flame is turned 
a yellowish-green, then the presence of baiiam may be assumed. 

Samples of leather have been known to contain 8 per ce|it' adultera¬ 
tion with barium chloritjp. Boots and shoes made with leather that is 
.adulterated with tSirium are prohibited from being imported into the 
Australian Commonwealth. > 

242. Another, method 'by which the weight of the leather may "be 
"Considerably increased is to force’ int?) it very strong tanning liquor 
which leaves a quantity of irocombined tanning material in th? body o(„ 
the leather, giving it not only greater weight but more solidity. 

The 4 iquor and the leather are usually put into a drum whicli is 
made to revolve, and the leather, being thrown against the shelves and 
sides of the drum, is soon saturated with the heavy liquor. The objec¬ 
tion to such leather is that the free tanning material which* is simply 
helcfbetween the fibres aiuj^ which has nof become a p^rt of the leather 
is very liable to dissolve out during wear; this may take place to some 
extent, but it is also possible that when worn under damp conditions 
some of the free tanning material may actually become a part of the 
leather. The tgst employed in this case is kno\yh as the “ wash out ” 
test (seq.§ 253). 

243. »The surface of the leather may be covered with what is 
often described as a “ bloom ’’; it is generally caused by a “ spew,” that 
is something which has come to the surface from the body of Ae 
leather. 

Magnesium sulphate when present (§ 240) will produce this effect; 
it does not appear, however, if the leather is kept quite dry, but should 
it be allowed to become damp then the salt works to the surface and 
with the return of dry conditions it assumes the form of white crystals. 
The defect is not so common as formerly, because the use of barium 
chloride acting with the magnesium sulphate produces barium sulphate 
which, being practically insoluble, does not spew out (§ 233). 

Barium chloride being a crystallizable salt (as also is magnesium 
sulphate) manifests itself in a similar manner. 

Crystallizable salts on the surface of the leather can easily be dis¬ 
tinguished from fungi by gently putting a drop of water on the surface 
to be tested. Salts quickly dissolve, leaving the surface of ‘frtWeather 
clear, the area of the wet surface rapidly increasing in size, whereas if 
fungi are present the water will only spread slowly and the surface will 
still be covered with the growth. 

244. There is another form of spew which Voes not in reality come 
ou^of the leather, but is developed on its surface because of what is in¬ 
side ; e.g. leather that is tanned with divi-divi is hygroscopic and will 
attract the damp from the atmosphere more than any other leather; if 
in addition there is something in the leather for fungi to feed on, then 
when such leather is damp all "the condi^ons are present which are 
necessary,for the development of this growth. Glucose quickly develops 

‘ •• Tanners’ Year Sook,” 1908, p. 47. 
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fungi, as can be tested bj a simple experiment, as follows: make i 
solution of it in water; put this in a bottle and alldSw it to stand, in ; 
few days th<|'fungi will appear. The presence of fungi,^owev^, is no 
a proof that the leather is adiflterated, becatise a# 'cegetable-tannec 
leather is subject to this growth ujless an ar^iseptic has been used it 
the process of finishing. There is more than one variety of fungus tha 
grhws on leather ; some are whjte, ip other instance**it may be green 
.blue, or, yellow. Leather should not be allowed to remaia in pile 
•while it is damp, nor in a damp place, as drynesj is the best preventivi 
of it5 development. ‘ ^ 

24^. Leathjr which contains a large quantity of grease-258), e.g 
belting leather, welting shoulders or curried upper leathers, may have t 
whitish bloom on its surface caused by the exudation of the free fatt; 
acids This efflorescence can^asily be distinguished from the crystSlliz 
able salt by holding it near a stove; a salt ^uld not be affected by th< 
heat, but fat would quickly melt and disappear. It may also be testec 
with benzene or ether, a drop of which would quickly remove fat bu 
would not affect a salt,; or a drop of water may firr. be tried, this wouk 
dissolve a salt but not jffert a fat. I have a sample of \^egetable-tanne< 
sheep-skin which when tested with ether yielded 23 8 per cen^extrac 
tive matter. 

240. Leather that's tanned with a quick tanning agent may not bf 
of joch a chara'tei that it is suitable for the requirements of the boo! 
manufacturer, but it may not be convenient for the tanner to produce a' 
a reasonable price the character of leather required, because of th< 
difficulty experienced in obtaining a suffic’cnt quantity of a suitabk 
tanning agent at a remunerative price. Under these circumstances th« 
leather is often only tanned, possibly struck out, and then dried, ir 
which state it is put on the market for shipping. The tanners in th« 
tov itry to which it is consigned take off the belly and shoulder anc 
then re-tan the bend with a suitable tanning agent. 

For example, in Australia many cattle are killed, and mimosa 
abounds, the cost of preserving the hides can therefore be saved bj 
partial tanning, .liter which the leather could be stored to wait for a 
favourable market. When surli leather reaches England it is generallj 
rounded as already described, and the bends retanned with hemlock O) 
mangrove, which treatment considerably improves its quality, renderin'^ 
it less porous and more water-resisting. 

The cost of taking hemlock bark to Australia would have been coa 
siderable, otherwise it could have been used at the same time as t^ 
mimosa, but now that the use of extracts has become more general, aiit 
with the great reduction in the coSt of transport which is therebj 
effected, it is not unusual to use extracts in conjunction with mimosa 
the result being that the quantity of pt^e mimosa-tanned leather or 
the market is not as large as k once was, and naturally there is less re 
tanned mimosa being used. 



CHAPTER XX. 

WHAT CONSTITUTES QUALITY IN SOLE-LEATHER. 

247. Flexibilitv is perhaps the most important characteristic which 
sole,Jeather should possess, for in the action oT'walking, if no footwear 
is used, with a 15-inch stop the foot would be flexed-2000 times for 
each mile walked, and if suitable footwear is worn the sole would be 
flexed and straightened that same number of times. Leather that is 
not flexible will not stand this strain, but will break through fatigue just 
where the bending takes place; this is not at all uncommon when 
leather L used which has been tanned with a large proportion of valonia, 
and a similar result was not unusual with leather tanned with pure 
hemlock. Such leather is only suitable for a heavy class of footwear 
that is not designed to be flexible, for example, shooting boots, a-my 
boots, or workmen’s heavy boots. As the class of footwear approaches 
nearer and nearer to the dancing shoe, flexibility becomes more im¬ 
portant. The tanning agent which produces the most flexible sole- 
leather is English oak bark and this explains why it is so much used for 
belting leather. 

248. The amount of nature left in the fibre is also important. This 
can be tested by cutting a thin section and rolling it between the finger 
and thumb ; if the nature is gone from the fibre it will crumble to dust, 
but if it still retains its nature then only the filling will be rubbed out. 
A better test is to ascertain how small an amount can be taken up with 
a sewing awl, and what strain the amount taken up will bear; by 
always using awls that are uniform in size, and taking up a uniform 
amount, skill in this test will soon be acquired. 

If turn-shoes are to be made the amount of r.ature which the fibre 
possesses will be very important, for should the leather be defective in 
this characteristic, then, when sewing, a larger amount would have to 
be taken up, and should the leather be very Brittle it might even then 
gWe way. 

When attaching the soles of vfelted work many stitches are used to 
an inch, and if the fibre has been robbed of its nature the sole will 
break away along the line of the row of stitches; hence the smaller the 
amount of nature left in the fibre the fe^r must be the number of per- 
fotatioiw.made for sewing. 

• ‘'^ven for Blake-sewn work, nature in the fibre is ijnportant, because 
TOftitejohaimel which is reqliired "for the stitch to lie 'in; Qthetw«rti3» 

t6» 
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thin edge or lip of the channel may break away when it is being eitlfe 
opened or closed. ‘ 

When tte fibre of the leather has lost its nature, the leather quickly 
grinds awa/in wear, so that its*value is depreciatecjeven for tSp-pieces 
on the heels of boots, whereas leather that has a lot of nature left in its 
fibre does not break away but hat to be cuf by the grinding and as a 
rasult it lasts longer. .j, 

This lack of nature may be*cauted by one or all of three,things. 

It ntay be that the tanning agent whidh wa» used too forcibly con¬ 
tracted the fibres of the leather through being too astringent: because 
of this valonia cannot be used alone ; mangrsve and hemloclf also have 
the same tendency although in a less degree. If the tahning liquors 
made from less astringent tanning agents are used too strong a similar 
effest will*be prqjluced,’ while in a special degree acid-tanned laather 
(§ 234) also lacits nature in lls fibre. • 

249. The fineness of fibre is another test of quality. If two pieces 
of leather are selected, one having very fine and the other very coarse 
fibre (but otherwise similar in quality) and b6th,^re tested by holding 
them against a revolting grindstone or emery-wheel, it*will be observed 
that the piece with coiftse fibre wears away much quicker than (he other, 
and this is what might be expected, since when a single fibre* is cut a 
larger proportion of tne entire substance is destroyed in the case of the 
coarse fibre ihan would be in the piece having fine fibre; therefore in 
selecting leather for soles or top-pieces fineness of fibre is important as 
an index to its quality. 

The power of leather to resist bending is affected by the length of 
its fibre. Place several pieces of leather together, so that the substance 
is made up of all the pieces, and try to bend them ; since they can glide 
one over the other it may not be difficult, but sew them together with 
stitches one inch long and they will be more difficult to bend, because 
they cannot now so easily glide over each other. li extra stitches are 
used, so that the average length of stitch is only half an inch, it will be 
still less flexible. The experiment may be repeated, each time shorten¬ 
ing the length of stitch, and it will be found that the leather gradually 
bwomes less and less flexible; in other words its resisting power in¬ 
creases. ■“Ifwe let the length of stitch represent the length of fibre, we 
shall hnd that the sawie thing is true in leather; for if three pieces are 
taken, each being of the same tannage and of the same substance, yet 
one piece having short fibre, another very long fibre, and a third piece 
medium, the resisting ptfwer will then be in the inverse ratio of the 
length of fibre; therefore for stiffeners or toe-puffs, where resisting poWfer 
is essential, shortness of fibre is imp<#tant. 

Hides are not uniform in the fineness of fibre, in some breeds of 
cattle the fibres are coarse, e.f. the buffalo, whereas others are character¬ 
istically fine; they also vary wift the sex and age of the animal, gradually 
becoming coarser as the animal grows older. Even in the diSereat 
parts of any singly hide it is not uniform, and because of this the l^Balky 
^.afrAfckather varlfes with the part froifi whilBi it is cut. 
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^ In those parts which would stretth or contract with the movements 
of the animal, we fihd the fibre is long, the length varying according to 
the ease with wh'ch motion may be necessary, but in those'jparts which 
, are least affected i y thd movements of the body we find the fibre 
shortest and finest, e.g., there will not be much stretching or contracting 
required in that part of the' hide which covers the buttocks, consequently 
tjie fibres are both short and fine, whereas under the throat they are 
very long, ,so that the animal may move its head without difficulty, the 
skin stretching or contrr cting with each motion. 

The same consideration accounts for th‘e length of fibre just behind 
the fore-leg and in front ef the hind-leg. If we consider the hide as 
having five degrees of fineness of fibre, number one being the finest and 
number five the coarsest, then fig. 65 will indicate the variation in its 
diffensnt parts. • . * 

The ordinary method of "estimating the'length of fibre is to bend the 
leather; if the fibres are short then the surface will scarcely be disturbed, 
but if they are long the grain will “pipe,” or gather up in little ridges, 
the pipes increasing ia siie as the fibre increases in length. 

250. Boots often have to be worn under damp conditions; it is very 
importaiti, that the leather of which they are made should not be bibu¬ 
lous, because the wearer then would soon have wet feet. Moreover, 
when leather is wet it is much easier to cut than when dry, whether it be 
with a knife or with the gravel on the path, and therefore it will waar 
away more quickly when wet; consequently for some classes of footwear 
leather that quickly absorbs water must be classed as inferior to that 
which resists the water for a longer period. 

There are two methods by which the leather may be tested. The 
object of the first of these is to test the affinity of the leather for water, 
and is carried out as follows:— 

A strip of leather 1 inch wide is so suspended that exactly i inch of 
one end is immersed in water; after twelve hours it is taken out and the 
distance measured that the water has been sucked up above the i inch 
that was in the water; for example; If at the end of twelve hours the 
leather was wet as far as r| inches from the end, then subtracting the 
I inch that was in the water we find that the rise is | inch (see § 254). 
That the tests may be more accurately compared it is essentffffto main¬ 
tain uniformity in (a) the width of the strips; (jt) the depth immersed; 
(c) the length of time allowed to stay before being examined. 

Its affinity for water depends to some extent upon the tanning ageW; 
divi-divi produces leather that is both bibulous and hygroscopic, where- 
a^hemlock contains a quantity of resin which in the ky-aways {§ 227) 
may be deposited in the body of the leather, the result being that it has 
little bibulous tendency. 

The affinity of leather for water may also be affected by its purity, 
as some adulterants quickly absorb moisthre, for example either glucose 
or magnesium sulphate. In the second test known as the “ water- 
jtenetration test," the leather is clamped to the bottqm of a tube, say 
t'bbtweap the two flanges, A and B,*fig. 88; water is theii put into theaM^ 
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C and watch kept for the first drop of water that appears on the bactc 
(see § 255).^ * • 

The foiijjgoing test may be varied by reversing ther’flanges^as in fig. 
89, and using a bent tube as S, it should b? sufficiently long that the 
water in it will be not less than 12 inches aljove the level of F; having 
clamped the leather between the flanges watch the surface of the leather 
and register the time required /or penetration. It important that tije 
.sample^ be uniform in thickness and from^a similar part of tlje hide. 

251. Leather should beVell filled, i.e. the Spaces between the fibres 
shqjiid be filled with— ' ^ 

(«) The hyie substance which in the raw hide fills the spaces between 
the fibre*', and which in the process of tanning should be converted into 
tanno-gelatine. 

\b) 'l^e gummy substancjp which the tanning agent generally dhposits 



Fig. 88. Fio. 89. 


in the hide winle it is in the lay-aways ; this is deposited slowly and 
therefore leather that is hurriedly tanned is often imperfectly filled; such 
leather is said to be “ starved ’’; it does not keep out the water, neither 
does it wear well. * 

252. Reference has been made to testing the leather to find;— 

(a) The time taken jpr water penetration. 

(b) The tendency of the leather to absorb water. 

Dr. Parker, in the “ Tanners’ Year Book ” for 1908, has given taftes 
showing the results of testing seventy-four samples of leather, including 
English, Canadian and American tannages; the leather was subjected 
to more tests than those to wjiich reference has been made here, and by 
examining the results we m«^ form some opinion as to their relation to 
each other and their utility to boot manufacturers. 

The first colfmn shows the percentage of moisture which the le(Uii4|. 
cOffBined; all vegetable-tanned sole-leather contains moisture, 
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^is unavoidable because all leather is more or less hygroscopic, it absorbs 
moisture from the a'fmosphere as one finds when leather is stored in a 
damp cellar. Irt'the figures given by Dr. Parker for English leather the 
•lowestwas 13-4, amlthe h‘tghe.st i8'i ; theavcrage being i5‘9r percent. 
For the American leather |he lowest^was I4'4 ; the highest ip'S; the 
average i6'92 per cent. Assuming that the leathers had been stored 
under uniform cofiditions it is conplusiye proof that average English 
leather does not attract moisjure to itself to the same degree tliat aver¬ 
age American leather (toes, therefore in this particular it is somewhat « 
superior. ^ . 

There is something, however, of greater importanqe to the boot 
manufacturer, 71/2., the difference between the lowest and the highest 
results, which in the English leather was 4-7 per cent and in the American 
5'4 per cent, since in purchasing the “sanje parcel” of English leaVher 
its weight may vary (accordifig to the amount of moisturfc in it) between 
97:, lb. and loaj, lb., but if it is a parcel of American leather it may 
vary between 97 ' lb. and 1027 lb. The difference may be entirely the 
result of the condition.; under which it has been stored, and it does not 
imply any intontibn on the part of the'merchant increase the weight. 
This certainly suggests the advisability of testing the leather at the time 
of delivery to guard against loss; this being especially important with 
bellies and shoulders. 

The method of testing is simple: a piece of the leather is carefslly 
shredded and weighed, then dried at 50° C. (preferably by steam-heat) 
for two hours, after which it must be weighed again and the amount 
subtracted from the first weight; multiply the difference between the 
first and second weight by 100, then divide by the first weight. The 
answer is the percentage of moisture. 

Another method is after weighing, to put the shredded leather in a 
test-tube, which is heated in a water bath and the moisture collected, in 
a calcium chloride tube, from the increase in the weight of the tube the 
percentage of moisture can be ascertained. 

253. Leather may be te-sted to ascertain what amount of water- 
soluble matter it contains. The leather having been ground or shredded 
is dried at 50“ C., after which it must be weighed; for two da^it should 
be soaked in hot distilled water, after which the clear liqmS may be 
filtered off and the residue dried at 50° C. If tHb difference between 
its present weight and its previous weight is multiplied by 100 and 
divided by its first weight, the answer will be,the percentage of water- 
soluble matter. The loss may be as low as 14 per cent or as high as 
3o®per cent, the average being 19 per cent. 

The information gained by the test should enable the boot manu¬ 
facturer to judge as to the probability of the leather becoming im¬ 
poverished through the water-soluble matter being dissolved out, and 
thence to estimate its suitability for a class'of footwear which would be 
speciallyTiable to be worn under damp conditions, as golf, shooting, or 
iiumers' boots. 

1^ jThe water-soluble matter may‘consist of;— 
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(a) Uncombined tannin, i.e. matter forced into the spaces l)etween 
the fibres, yet not becomkg a part of the leather (^§1242). # 

(^) Gluoose or some other water-soluble adulterant (ij 240). 

The amount of loss is not g guide as to |^ow tly feather will stand 
the water penetration test, for samples which gave similar results by the 
washing-out test varied much in the penetraton test:— 

Pne sample showing a loss by washing 24 8 ;*penetrat^gn test 13-^ hours. 
Another „ „ • „ • 24-6; „ „ 233 „ * 

Thi* test is not a guide in determining»its affinity for wat«r:— 

One sample, loss by washiag 16'6 ; rise of water on strip of leather 2 ins. 
"Another sample, „ 24’6; ,, ^ „ „• | ,, 

I'he test by itself does not indicate whether the leather has been 
adulterated:— 

Ope sample, loss by wtishing 24'8; analysis showing total adulteration nil. 
Another ^ „ aao'S; „ ^ „ „ „ 17-7. 

254. 'I'he average amount of mineral ash yielded by English sole- 

leather is '709, but samples of American leather have yielded 6‘4. 
'I'he test, however, does not appear to \it%usepil io the hoot manu¬ 
facturer because it does not guide him in ascertaining either the water 
penetration, water al»sorption or adulteration as the followigg sets of 
observations from different leathers show ;— • 

Mineral ash 6 per cent; water penetration 317 hours. 

^ ,, ,» ‘fi ,, »» », >, 23 „ 

„ „ 6 „ „ rise on strip of leather 2 inches. 

•6 

„ , -8 „ „ total adulteration nil. 

„ .. „ 12 per cent. 

It is useful, however, in determining the method of tanning, or the 
analysis of non-soluble weighting matter, and the investigation of 
materials used in dyeing or bleaching. 

255. In S 250 reference is made to the water-penetration test. 
Attention should therefore be directed to the consideration of the 
limitations of its value, since it is not a guide as to the tendency of the 
leather to absorb water. This is evident from the tests made by Dr. 
Parker. 

Watcaipenetration test 28 hours; rise on strip of leather i inch. 

,, • „ t68 „ ,, ,, ,, I ^,, 

,, ,. 116 ,, ,, ,, ,, 2^ inches. 

Leather when tested the first time may stand the penetration test 
very well, yet on being tested a second or third time it may show very 
different and less satisfactory results. Experiments conducted bygthe 
author indicate that for the test teg be really useful to the boot manu¬ 
facturer in deciding the relative values of leathers to be worn under wet 
conditions, it should be first tested by soaking it for at least two days, 
then dried at about 50“ C.^»after whfch the test for water penetration 
should be made. The importance of the soaking is obvious when it is 
remembered that;— 

Practically all leather is compressed more or less (§ 259). 
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{V) That this causes it to be more impenetrable by water. 

(<■) That when jtfimersed for a time in water, the leather will to some 
extent spring back to its previous substance and in so doing become 
more porous. ' i , * 

' (d) The water-soluble filling having been dissolved out, the leather 
will then be more penetrable. 1 

256. Sole-leat(ier is bought by weight, but two pieces of similar s^e 
Trnd substance, even when cut from' a similar part of the hide, may not 
be similairin weight; this mry be accounted for in several ways. , 

(a) The amount ofVeighting matter added, either in the body or on 

the back, of the leather, often considerably affects the weight without 
appreciably effecting its substance (§§ 238-42). ' 

(b) The amount of deposit precipitated in the body ef the leather 

varies with the different tanning agents, together with tht diff^fent 
metKbds of using them. ■ 

(c) The specific gravity of the different deposits or adulterants is 
variable. 

(d) The amount of compression which the leather has received may 

vary. ^ ' 

Each or all of these factors may affect the density of leathers; the 
following test assists comparison: a small density bottle (one having a 
glass stopper and a vent for the escape of the excess) with a wide mouth, 
is filled with mercury and then weighed ; a piece of leather, sufficiently 
small that it will pass into the bottle and not hinder the replacing of 
the stopper, is also weighed; this same piece of leather is now put into 
the bottle which is full of mercury and the stopper replaced, the excess 
of mercury will escape through the vent; the bottle is again weighed 
and its present weight subtracted from its previous weight plus the 
weight of the leather; the answer shows the weight of a volume of 
mercury having exactly the same dimensions as the piece of leather; 
therefore if the weight of the leather in air is multiplied by the specific 
gravity of mercury (i3’56) and divided by the weight of mercury which 
was displaced by the leather, the answer will give the density of the 
leather when compared with water at 4° C.; for example:— 

Weight of the leather in air.2‘52 grammes. 

„ „ „ bottle and mercury .... „ 

.. „ „ „ and the leather *•. 280-43 x 

„ „ „ „ „ „ with leather in it . 249-88 „ 

Weight of mercury displaced . 30 'S 5 „ 

(The weight of the leather in air (2-52), multiplied by the specific 
gravity of mercury (13-56), and divided by the weight of mercury dis¬ 
placed (30-55), gives the density of the leather (1-118). 

It should be noted that mercury is used in the foregoing tests 
because water would be absorbed by the,leather. The density could 
be found roughly by multiplying the length of the leather by its width 
and tbickness, and then dividing the sum by its wejght, the metric 
fj^rtem being used for preference. i 
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A special clamp is necessary when cutting, to ensure its edg« being 
quite square, and a micaometer would be desirable for measuring, # 
unless a large piece of leather was being used. 

Former!^ when each kind <>f leather wa* tantyd with only one 
tanning agent, for example, either with mimosa alone, with oak-bark, 
or hemlock, the adulteration of leadher being less general than now, the 
specific gravity of the different tannages wasainterestipg. Of many tests 
made by the author the averagts were as follows : pure oak-bark 946 f 
jPure heifilock-bark i ioi; pure mimosa •995. * 

These figure.s, however, did not represent the density of the leather 
at tllfe time of using, because oak-bark tannedJeather sinks cowsiderably 
when hammered or rolled, whereas pure hemlock is so welUfilled that it 
does not require further compressing. The density of the oak-bark 
leather wwuld therefofe be considerably increased, and the original 
figures would nqt be a guide%s to the densjjy of the leather when used 
in the boots. 

The study of the relative density of leathers yielded by different 
tanning agents may be interesting to tanners when experimenting with 
new tanning agents or new methods of tanning, bat figyres showing the 
yield of leather are rAore useful, for example: pelt weight ijf a butt 
28 lb.; weight of the finished leather 20 lb.; yield of leather 91'4 per 
cent. At the present time, the producing of each parcel of leather with 
several tanning tgents, or what is called “mixed tannage,” is such a 
general practice that a knowledge of the average density of leather 
tanned with any particular tanning agent has little, if any, utility. 

Neither are the figures of the density of any sample of leather which 
may be offered for sale any guide to the buyer as to purchasing, since 
it does not follow that because one parcel shows a density of -950 and 
.mother I’loo that therefore one is dearer than the other. Boots are 
so'd at so much per pair and the value of the leather will depend 
upOii how many pairs of soles of each quality oni hundredweight of 
leather yields. This yield, in samples of similar density, will be governed 
by the rounding of the butt or bend, and by its quality in the poorer 
parts. As a general rule in leathers of light density the poorer parts are 
not as well filled as in leather that is more dense, hence fewer prime 
soles are ijfetained. Therefore the test is of little interest, and less 
utility, to the boot wanufacturer, since it is neither a guide as to its 
value when purchasing, nor a test of its quality. 

257. Belting and harness leathers are sometimes tested to ascertain 
their breaking strain; thrf value of such a test when the leather is to 
be used for reins or belts for heavy machines is self-evident, but* a 
knowledge of the'tensile strength of jeather is not of value to the boot 
and shoe manufacturer, since it does not indicate either its water- 
resisting power or its ability to resist abrasion. 

258. In looking over a tajjiner’s pric^ list we may find mention made 
of Greasy Butts, and the question arises as to the cause of the grease. 

In I 202 reference is made to the fat-cells in the centre of the 
suhs5^ce of the ftide. The quantity of fat which is present will vary 
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according to the brpd and condition of the animal; those which live 
in the colder climrtes have a considerable tamount of fat both in and 
under the skir\, where it serves the useful purpose of helping to keep 
the animal warml but i< is in hides t/hich come from cattle specially 
fatted for market that the greatest quantity of fat is found. 

To clear the hide of Ihis fat, thd cells which contain it must first be 
broken down ; thifi may be accomplished by the lime—if lime is used 
•for depilation—the fat being conyertefl into lime-soap in the body of 
the leathfer; if, howevpr, in‘the after processes strong acids ire used,, 
either mineral or organic, the lime-soap 'will be decomposed and, the 
grease bt again set free;' this will discolour the leather and cause a 
lot of trouble when the boots are being finished. ' 

When depilation has been by sweating, or if very weak limes have_, 
beey used, then the unconverted fat may cause much troubleJby working 
to the surface, even in the finished goods.' , 

Greasy leather may also be the result of imperfect fleshing, since 
there is embedded in the loose fibre on the flesh side of the hide a large 
quantity of fat cells,^an<i this fat should be forced out, as well as the 
pieces of adhering fat being cut away. 

t 

’ Prootor, “Principles of Leather Manufacture,” p. 126. 
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ROLLING OF LEATHiyi. 

^259. One of the most important of the operations which are performed 
in the solihleathef room is the rolling of the leather. 

We have re®arked (§ 256) that leather ran lie cut with greater ease 
when it is wet, and that therefore it would wear away much quicker 
than if it were dry. This being so we may conclude that anything 
which can be done to the leather to delay its becoming saturated must 
add to its wearing power, and hence to its value. Before the leather 
can become saturated* the water must percolate between its litres, but 
the spaces between the fibres contain a quantity of tanno-geliine and 
other matter of a gummy nature deposited by the tanning agent while 
thejeather was in the lay-awayi, and in proportion to the completeness 
with which the spaces are filled so will the percolation of the water be 
rendered more difficult. 

When the leather leaves the tanning pit, if it has been perfectly 
tanned the spaces between the fibres will he completely filled, but the 
filling will be in a saturated condition. In the process of drying a 
shrinkage will take place, the effect being that the spaces will then be 
Ip ,s perfectly filled. The amount of difference between how the spaces 
are filled before and after drying will vary according to the tanning 
materials used and the rolling which it receives (§ 231); pure hemlock- 
bark probably yields leather that, if dried direct from the tanpit (without 
rolling), would be more perfectly filled than that yielded by any other 
tanning agent. 

It beitip hardly possible to tan leather which after drying will be 
perfectly filled, recourse is had to another method of securing perfectly 
filled spaces, viz. the size of the spaces is reduced by a process of com¬ 
pression. This compression, however, cawinly be accomplished under 
certain conditions. Whfcn the leather WSfempressed the shape of the 
spaces between the fibres will be altaH|y3Ut the tanno-gelatine wjjUe 
dry cannot adapt itself to the shape«ofliPreduced space, it being hard 
and brittle; it also has an irregular form with many keen edges, there¬ 
fore, being much harder than the fibres, any attempt to compress the 
leather results in the fibres ijeing bruiSbd and weakened and the brittle 
tanno-gelatine possibly reduced to powder. 

The tanno-gplatine must be brought to a plastic condition before 
theJiather can be compressed; it would then adapt itself to the altered 
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shape of the spac^. The first thing necessary is to wet the leather, 
and this must be «aiefully done or it will be" stained. 

260. A tapk or trough should be used, which is sufficiently large 
that the leather ^an ba immersed, because it is difficuft to prevent 
water stains when only a part of the leather can be wetted at a time. 
The tank, if it is made (A:' wood, shbuld be lined with zinc or lead, be¬ 
cause some porti/jn of the'tanning agent always dissolves out and part 
■of this would be absorbed by the'-wodd. When clean water is put in 
the tank 'it draws somj of this tanning agent from the wood and conse-. 
quently it is hardly possible to keep clean water in the tank; cistprns 
constructed with glazed .bricks are not at all uncommon, and it is then 
an advantage to use bricks that are light in colour, sinde it will be easy 
to see when the water is dirty ; arrangement should always be made for^ 
emptying the tank without difficulty. When the leal^ier in Question is 
to lie used for soles whicl^ will receive i. light finish, .either with gum 
or stains, it is very important that the water be clean, soft, and pure. 
Sometimes well-water is used, but as it often contains a quantity of lime, 
it will not penetrate ^thei leather as quickly as soft water. Hard water 
can be distinguj.shed from soft by dissolving sufficient castile soap in 
distilled^ water to make a solution of a milky ccfiour; add this to some 
of the Crater to be tested and shake thoroughly; if a fine “ head ’’ or 
lather comes to the surface then the water is “soft”; if there is no 
lather, but a curd, then the water is “ hard ”. To soften hard watefcuse 
half a pound of borax to each too gallons of water. It is important 
that the water be pure; it often contains iron and this quickly dis¬ 
colours sole-leather. The slightest presence of iron in the water can 
easily be detected by adding a few drops of potassium sulpho-cyanide 
to a little of the water; if iron is present the solution will turn blood- 
red. Another test is to boil some of the water in a test-tube ; if suffi¬ 
cient iron is present to damage leather, a brown precipitate will fall, 
which may be filtered off, and treated with a tan liquor, which will furn 
it black.^ The leather should remain immersed until the water has 
penetrated to its centre. This is important because only that portion 
can be effectively compressed which is correctly prepared. The length 
of time necessary for any leather to remain immersed will depend upon 
its water-resisting power, its substance, and the part of tfB hide; e.g. 
shoulders or bellies would not resist penetration es long as a bend or 
butt, neither will the time taken be as long as that shown by the pene¬ 
tration tests in § 250, because then only one side of the leather came in 
contact with the water, that being the grain sidfe, whereas now the water 
copies into contact with btA^ides, the flesh side also being more 
porous than the grain side. • 

Although the leather may be wet through the whole of its substance, 
it is not yet in a suitable condition to be compressed; there would be 
a quantity of water upon its surfate, more oj less charged with free tannic 
acid drawn from the leather, and if iron or steel came into contaa with 

ft 

■ R. Earp, in " Tannesa’ Year Book,” igog, p! 68. 
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this the result would be a compound of iron which causes an indelible 
stain on sole-leather. Thi» can easily be tested by soaking a piece of < 
Lesther and then allowing some iron nails to rest on it for a few minutes ; 
the nails will often cause a stain which penetraies to jome depth. 

If an attempt be made to cut the leather which is just taken from 
the water, and then the leather is Hid aside ftr some time—.say twelve 
hours—a second attempt being then made, k would ^e observed that 
the’leather after standing could be* cut with much greater ease, the^ 
jeason b?ing that although Ihe water had percolated between the fibres, 
yet tfie fibres and solid matter'^ in the spaces were*{previous to standing 
still "hard. If some water is poured on a, basin of dried peas it 
quickly percolafcs between them, but the peas are not therefore soft, 
the water must now percolate into the dense body of the pea and this 
will take s(Jme tinie. in a similar manner the water quickly percolates 
between the fibres and arourtl the masses jf tanno-gelatine whicff fill 
the spaces, but it must continue its penetration into the fibres themselves , 
and into the filling, until both are sufficiently plastic that they can be 
compressed; this will require some time and it known as “mellowing” 
the leather. The gent|ral practice is to wet the leather jn the afternoon 
and stack it in piles, JInd cover it with damp sacking to prejent the 
moisture evaporating from any exposed parts; it is then allowed to 
remain until the next day. It should not be permitted to remain damp 
long,enough 10 become mouldy or the result may be di.scoloration. 

e 6 i. The methods of compressing the leather may be grouped in 
two classes: First, those where it is accomplished with a series of 
blows; secondly, those where the leather is pa.ssed through parallel 
cylinders. 

The earlii r method is that of the first group. The shoemaker 
having mellowed the leather takes either a lapstone or flat piece of iron 
and administers a series of blows; commencing at one corner or some¬ 
times in the centre, he causes each successive blow to lap over the pre¬ 
vious one. The face of the hammer being slightly convex, at each 
blow the leather will try to avoid the compression by stretching in every 
direction. 

When leather is compressed in this way no difficulty arises through 
its being urtWen in substance, since the face of the hammer is so small; 
it can also be causedrfo fall with equal or unequal force, just as desired, 
and should one part of the leather be inferior in quality so that it be¬ 
came thinner with the compression, even this would not prevent the 
uniform compression of #very part. The method is, however, open to 
serious objections^ .. 

(a) It is only possible to use it mherfflbe leather is in comparative^ 
small pieces, generally not larger than would be required for a P»ff, 
men’s soles. 

(b) The shape of the piejjes is so ufuch altered that as a rule they 
would require re-shaping. 

(c) The time,required to do it would add considerably to thq cost 
of p^uction. • 
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The compressing of leather with a machine built on the pniKsmn 
of a mangle, but bUing steel cylinders, was one of the -earliest ofSw 
engineer’s innovations in the shoe trade. . 

The pressure Jo whifh the leatherjs subjected can be regulated P 
the operator. By this raetbod the leather will only be stretched in the 
direction in which it is fee inib the machine, but the rollers automatically 
adapt themselves, to varying thicknesses of leather; for example, jf a 
range of leather is being rolled and one of its ends is much stouter than 
the otherj the cylinders will, adapt themselves to the change in thick¬ 
ness ; but if one side of the range is stouter than the other side the 
rollers c.-nnot adapt themselves to this, since they can only move in 
such a way ^that they always remain parallel to each other; therefore 
the stoutest part would be well compressed, but a lighter portion would, 
only be partly compressed and the lightest part might not becomprisssed' 
at alf. If in the process of fleshing the .knife cut into the substance 
of the pelt, when the leather is rolled these places, which are light in 
substance, do not get any compression, this being prevented by the sub¬ 
stance of the surrounding parts. 

The “ C ” rofler is so named because its frame is designed in the 
form of a C with the rollers in the aperture, r It was introduced to 
enable Brge pieces of leather (which are always uneven in substance) to 
be rolled by power-driven rollers, and that the operation might be more 
effective the machine is fitted with small cylinders, about i6 imjhes 
long. These rollers are very useful for butts, bends, shoulders, or bellies, 
but they are not used for ranges. They are especially useful for bellies 
since these cannot be made to lie fiat enough to be rolled on the ordin¬ 
ary rollers. 

It is admitted that leather cannot be compressed as effectively 
by rolling as by hand-hamm«ing, but the cost of the latter precludes 
its use in wholesale manufacnire; the “ Girder ” pattern of machine- 
hammer has therefore been introduced and the results obtained are in 
the highest degree satisfactory. 

262. Leather must not be compressed while it is so .sodden that the 
pressure squeezes out any moisture, since this would contain a consider¬ 


able amount of tannic acid, which on coming into contact with the 

1 5^1 roller would cause a bad stain; moreover that which« squeezed 
rt of the filling in a saturated state, afid its loss would im- 

must not be excessively rolled, since there is a limit to the 
ipressioh of the tanno-gelatine and nothing could be gained 
ig to compress it stilLmore; with the fibres it is very differ- 
; is a ijmit to thelsllnpression which* these can endure and 
bressioH «iultg *in bruising them on the harder tanno- 
1 the effecK^ftre the leather is weakened and its flexi- 
Mlity }^i|troyed, In ,wear ‘such leathertgrinds away quickly (there 
King hpih^ure Idft Itt^lej^bre), and its flexibility being destroyed it is 


King hqhl^ure idft mrobjmbre), and its flexibility being destroyed it is 
iabie to break where u>l^«60le is flexed in walking. 

,g,f^fHtetimes -a^ed, why ong should roll leather.that has 
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p^yrouea oy the tanner. This is easily understood by considering 
Irj^the tanner rolls the leather. It is because it /tjiproves its appear- 
aBce and makes it more saleable. If leather were only dried after 
coming from the tanpit, without being eithetopinn^ (with a striking 
pin) or rolled^ then it would have a crumpled appearance and not be 
very solid. The striking makes it Imooth Injthe face and the rolling 
makes it appear to be better filled, but the dsgree of solidity imparted to 
the leather by the tanner will defjend upon the average demand of hisa 
clients, itfbeing well understood that the boot manufacturer can further 
compress it if he so desires. Some parts of a buft are better filled than 
other?, e.^. the rump as compared with the shoulder; therefor^all parts 
do not require the same amount of compression, but it is piuch easier 
for the boot manufacturer to vary the amount when he has it cut into 
sections than it is for the tanner to do it while it is whole ; furthermore 
some parts of the feather being prime may be wanttefor sewround^oles 
which must be rtocible so that they can be turned, whereas the poorer 
parts of the same butt may only be good enough for a commoner class 
of McKay-sewn, for which the leather may wjth advantage be further 
compressed. Even for heavy work, however, it is 'not always necessary 
that the boot manufactarer should compress the leather. If the tanner 
has specially prepared it for shooting or army boots and useAa large 
quantity of valonia in its production, it may already be so well filled 
andj'igid ♦hai further compression would reduce rather than improve 
Its quality. 

By,intelligently compressing the leather the boot manufacturer can 
often idd to its suitability for some specific purpose, and by increasing 
its suit-bility he increases its value, because apart from the extra com¬ 
pression given, he may not have been able to use it; therefore the 
operation is not only one of utility but ^o of economy, the increased 
'’al’ie being greater than the cost of the opemtion. 
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USES AND REQUIREMENTS OK THE PARTS CUT BY THE BOTTOM- 
STOCK CUTTER. 

263. Before proceeding to describe how the different leathers are cut up 
we must first consider what pieces may have to ba cut and ths' character-”^ 
istic^ each should possess. ^ 

For most of the methods of direct attachment (§ 351) an insole is 
. put on the bottom of the last, and the edge of the upper folded over on 
to the insole ; tingles aje then generally used to hold the upper in 
position until the test of the bottom is secured. So that tingles can be 
used, th^ insole must have sufficient substance that together with the 
upper iti is nearly equal to the length of the tingle; it must also be 
sufficiently close in texture that the bur of the tingle is not pulled through 
by the strain of the upper, which will vary according to the substfnce 
and harshness of the material used in the upper and to some extent 
according to the tension used in lasting. There should be sufficient 
solidity in the insole for it to lie fiat on the bottom of the last, even 
though the upper be harsh, but if it be either too thin or too soft it will 
not do this. 

A second useful purpose served by the insole is to keep out the sides 
of the upper, even though the material may be stout or harsh, and show 
the outline of the bottom of the last on which it was made. If 'the 
upper is of soft material this will not be a severe strain on the insole, 
but it may become considerable when the uppers are stout and hard, 
such as waxed kip, or waxed split. 

The third useful purpose served by the insole is to form a foundation 
to which the rest of the bottom can be attached, hence the*eharacter of 
the material required will necessarily vary with ;he character of the 
attachment. 

For Blake sewn, where the bottom is held together by a direct 
thread attachment, the stitches being about inch long, substance in 
th^ insole is not an essential qualification, but the material used should 
be sufficiently firm that the tensiop on the stitch does not cause the 
^sole to be‘unlevel. 

Riveted work. With this attachment metal pins are used; on the 
outside there is a machine-made-head, button the inside a bur must be 
formed by the rivet striking on the last. The object of the bur is to 
' prevent the rivet working l»ck, therefore the face of t^e insole must be 
Suitable for the purpose. , 
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SfmeeJ work. HtAe the solidity depends on the grip‘of th4 
thrfead which forms the screw. Therefore, as far ^ it depends on the 
insole, the solidity will be in proportion to the ability ^f the material 
to ho|d the ihread, and experience proves that th^ leather with fine 
fibres, especially when it is well filled, is the most suitable. Granting 
that suitable material has been selected, the holding power will then be 
in, proportion to the substance of the insale, so that where greater 
strength is required the substanCe oS the insole must Be increased. 

Psg^d ivork. There is neither a head' nor a bur to the wooden 
pegs used, the strength of the boot therefore (fepends on the rough¬ 
ness'of the sides of the pegs gripping the fibrj of the leather* If the 
insole is not wery firm the holes gradually get larger agd the boot 
becomes unsolid. Substance is also important, since it gives the peg 
“morg grip.® . 

Goodyear wetted. Here the edge of tljp upper and the wel? are 
fastened to the insole with a horizontal thread seam. That this may 
be successfully done the leather must have considerable nature in its 
fibre, otherwise it will brgak away with the strain. The fibre must not 
be too long or the seam will pull out of shape. Substance will also be 
required so that the channels may be cut (§ 361). 

264. Substitutes for solid leather insoles. For various reasona insoles 
are not always cut from solid leather. Sometimes for the purpose of 
increased flexibili'.y either felt or stout specially made canvas is used; 
either makes an excellent insole for Blake-sewn good.s, provided the 
uppers are not too stout for the material to hold the tingles at the toe 
and heel, but this difficulty could be overcome by reinforcing these 
parts with thin firm leather. Economy of material may make it ad¬ 
visable to devise a means of using up insoles which are too light. 
They may be reinforced with felt or coarse canvas, if the only require¬ 
ment is sufficient substance to take up the length of the tinj^, and 
neither the felt nor the canvas will decrease the flexibility of the insole 
or impair the utility for McKay work. 

Insoles may be “ self-backed," that is two insoles may be pasted 
together and used for one. This answers very well for McKay, and 
.is also often used for riveted work, but for the latter it cannot be con¬ 
sidered as bsang equal to solid leather. * 

For cheapness, light leather insoles are often reinforced with fibre 
board; sometimes fibre board with canvas backing is used, or even 
plain fibre board. These, drowever, soon fail from one, or both, of two 
causes; (a) The materiai may give way through fatigue at the place 
where the shoe is flexed when in wear; {b) perspiration from the fqpt 
may destroy its ability to hold the mpthod of attachment. * 

When leather insoles are reinforced with’ a material inferior to 
leather, the inferior material should be put where it will have to bear 
as little strain as possible. ^ walking’ the friction of the foot would 
soon wear away felt, therefore the leather should be put next to the 
foot. 

?^e board eannot endure damp, like leather; neither can it htfld 
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either the stitch or bur of the rivet-as strongly as leather can, therefore 
\ they should not be-^ut next to the foot. 

To determine the relative order of merit of these substitutes for 
solid 'leather Insfiles, each of the Allowing points nlust be con¬ 
sidered :— 

(a) Ability to hold thV* method ck' attachment. 

(b) Ability to,withstand fatigue.' 

' (<■) Ability to withstand damp.^ 

[d) Flexibility. 

(«) Cost. 

For screwed or for pegged work no substitute for solid leather has 
been found., For the substitutes for Goodyear welted see § 361 and 
for fitting the insole § 299. 

265. The “ stiffener,” or “counter,” is that piece of material which 
is put into the back of the shoe usually between the, lining and the 
outsides. Several reasons are assigned for using it, the most usual 
probably being that it keeps the foot in its proper position in the shoe, 
and thus prevents the heels being worn down on one side, by causing 
the weight of the body to fall perpendicularly over the centre of the 
top-pieqe. The shoemaker, however, cannot be>credited with believing 
this the®ry, since the probability of the weight of the body falling per¬ 
pendicularly to the top-piece will decrease as the heel is increased in 
height, and there should not be any difficulty when only a very, low 
heel is used, the rule therefore would naturally be to increase the 
strength of the stiffener in the same ratio as the height of the heel is 
increased. We do not, however, in practice use such a rule, for a lady’s 
ward shoe with only a f-inch heel would probably have just as stout a 
stiffener as a lady's dancing shoe with possibly a 2-inch heel. Further¬ 
more the probability of the foot not keeping in its place in the heel of 
the shoe would certainly be greater with very light uppers than with 
boots made from stout stiff leather, therefore a lady’s satin shoe should 
require a much stouter stiffener than a man’s cowhide boot, but the 
feet that we do not select the stiffener according to such a rule may be 
taken as conclusive proof that not this but other uses have determined 
its selection. 

When studying the utility of the stiffener it is a good pixn to make 
two shoes on the same last, one without a stiffeneip and the other with 
a good stiffener; when the lasts are withdrawn and the shoes are com¬ 
pared one will appear to have the last still in it, but it might be 
difficult to determine on what last the other ashoe was made since it 
bMrs so little resemblance to its cqmpanion. .Holding the toe in the 
left hand and with the heel toward, the right, one cannot, in the shoe 
without a ^iffener, trace that well-defined curve in the back which is 
seen in the other shoe. Now turning the toe of the shoe away, and 
looking at the heel from the back, the double curve beneath the out- 

' Faitgut, in this sense is a technical term in some other trades, and admirably 
expresses the tendency to break away with frequent bending at jjne place. 
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side ankle will be sought in vain; that curve on which the last-mak« 
spent so much time and which is so well defined jh <£he model, ca^^^ 
be traced in the shoe ; there is no difference in the shape of its 
the outside quarter being similat to the inside<^)ne. } ' ''' 

Turning to the other shoe it will be found that as is the model so 
is the shoe, each curve in the heel* of the Iasi is reproduced. To ob¬ 
tain this result is one of the objects of the stiffeger, and a strong 
stiffener will be necessary if the upper is stout and harsh, whereas if' 
I the upper is soft and light a correspondingly light stiffener may be 
employed. Examining the two shoes again, it may be noticed that the 
one having a stiffener shows a line of tension from the heel t6 the toe 
which imparts (0 the shoe what a craftsman calls ‘Tife,”#whereas the 
shoe without a stiffener hangs limp, and bears very little resemblance to 
the »nodel‘t)n which itwvas made. , 

In fig. 90 tt\e dotted line AB representt^the “ life line ” of the made 
shoe; now it is evident that this line could not be held taut without 
a post at the back of j|ie heel; the stiffener answers this purpose, its 
sha])e in the made shoe being as the thick line fJD, the sides—repre¬ 
sented by the dotted line CE—serve as cross, or tie pigces, and prevent 



the top coming forward. The post wilt need to be stronger for a latge 
sir: boot than for a small size, seeing that the “ life tine ” in one will be 
so much longer than in the other, and besides this the strength re¬ 
quired will vary according to the stiffness of the material used in the 
upper. The stiffener which is only just strong enough to hold a light 
upper in position will not be strong enough to maintain the tension of 
a heavy and harsh upper. 

The salesman endeavouring to find a shoe that will fit the foot of 
a lady who is desirous of wearing a very small shoe, will probably be 
anxious to impress u|K)n us the importance of another useful purpose 
served by the stiffener, vh., that it forms a post against which the heel 
of the foot can rest while the shoe is being put on. In fig. 91 the foot 
is being put into the shoe. • The length line AB is not at the same at^le 
to CD that it will be when the heel is quite down. If the stiffener is 
sufficiently strong that it does not yield, then as force is exerted at D 
the line CD will descend and the forepart of the foot be forced forward 
If the boot is very small the jtrain on Vhe stiffener will be considerable, 
and if the latter is weak then it wilt be forced backward and presently 
stand in a roll fX G. Side-^ring boots for elderly ladies are often 
restricted in the" heel measure and <t is also not unusual to find the 
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stiffeners too weak, the result being that since the foot cannot go 
' further forward the sViffener being weak is forced down at the heel. 

That which, assists the customer in putting the shoe omthe foot, will 
also assist the worl^an iit> re-lasting the^oot or shoe for chihnel-closing, 
bottom-levelling, or finisjiing, during the process of manufacture; and 
that which assists in forcing the fool forward when the shoe is put on 
for the first time,,will also prevent it slipping back toward G (fig. 91) 
‘■in the action of walking, as would be its natural tendency, since the foot 
is smaller'kt KL than at HJ; Greater strain therefore will be put on the, 
stiffener in a tightly fitting boot than in one with more room; the 
strain wiE also be less in,a very high heel than in a very low one, kince 
the foot world not easily slip up an incline. To remtfve the boot or 
shoe from the foot is not always difficult, but it is far from easy with 
what is known as “ long work," a boot-jack bsing then a necessity, a' 
good stiffener, however, considerably lessens the difficulty. 

266. In designing the stiffener its size and shape should be such 
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that it will serve the purposes already named and yet not cause any dis¬ 
comfort. At the back of the finished shoe, its height (not including 
lasting allowance) should not exceed one-fifth of the length of the last or 
it will reach that part of the heel which alters its shape and size with the 
movements of the foot, in which case two evil effects might’follow;— 

(a) The shoe would probably work up and dofvn in walking, since 
when the foot is extended the top edge of the stiffener will be forced 
against the Tentio Achillis, and this not being soft enough for the stiffener 
to sink in, nor the stiffener sufficiently flexible to bend, the shoe is 
forced off the foot. If, however, the foot can bend the stiffener, then 
the top of it will sink down and fovm an uncomfortable ruck which may 
probably gall the wearer’s heel. 

(i) The hose is usually cut across at the top of a shoe through the 
excessive friction which is set up, but witlj boots the upper often breaks 
off where .the top of a high stfffener comes, through the movement 
which takes place during walking being restricted, instead of being dis¬ 
tributed over a large area. 
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If perfect results are desired the stiffener should reach to the centre 
of the inside waist; should it be shorter than this^be shape of the shoe i 
may suffer, since the leather which is used in the uppers of boots is 
generally tot. elastic for it to ret»in a curve witihout assistance. 

Another reason why a stiffener should not be restricted in its length 
is that when designing the insole Jreat care taken with its outline to 
ensure that its curves be faultless, but this is labour ijj vain, as far as the 
heel part is affected, if outside df this a stiffener is put which is so short' 
• that the*scarf must be narrow at the ends; it should always be sufficiently 
long that a wide scarf coulddDe used and the oiftline retained. Some¬ 
times the shoemaker is unable to use an ideal,shape stiffener because of 
the design of the upper, for example:— • 

(a) An unlined boot or shoe which has a small outside counter. 

* 4 ^) A Oerby boot which has a short cut quarter. 

(r) Long-wipged vamps machined on the lining. 

(ff) Slippers which have the counter and counter-lining all in one. 

(e) “Long work,” such as Wellingtons, where the seam is usually 
near the corner of the heel. • 

267. Ideal stiffeners should be made from solid ^leather, but two 
factors, economy of material and cost of production, are responsible 
either singly or in combination for substitutes being frequently etnployed. 
We cannot, however, judge the relative merit of these substitutes until 
we liave considered what qualifications an ideal stiffener should possess; 
they may be summarized under three headings;— 

(1) The qualifications for utility, (a) That it may be serviceable 
the stiffener should have sufficient rigidity to enable it to endure the 
strain that will be put upon it without losing its shape; this strain will 
vary with the character and substance of the material in the upper. 

ifi) It should be able to withstand the fatigue to which it will be 
..ut jected, otherwise it will break off by the seat of the sole ; common 
cardboard cannot stand this test, if it is bent two o, three times in the 
same place it breaks off. This strain would not be as great in a sheep¬ 
skin upper as in one of tougher material, since the upper would so 
quickly give way, and the stiffener need only last as long as the 
upper. 

(r) For^some classes of footwear it should be able to endure damp, 
but obviously this does not apply to house shoes; good leather does not 
deteriorate through getting damp, but even the best fibre board soon be¬ 
comes weak. 

(2) The qualificationf for comfort. A stiffener could be made from 

sheet iron, but the shoe would be so uncomfortable that it could nol^be 
worn. • 

(d) To ensure comfort the stiffener must have flexibility, so that it 

can yield slightly with the movements of the foot and spring back to its 
correct position; although q^sential in a glace shoe, this loses its im¬ 
portance in those boots where flexibility is not expected. , 

(e) Lightness is often very desirable; stiffeners should never be used 
stronggr thafl is necessary for efficiency, but some leather has so little 
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rigidity that extra substance is unavoidable—such material should be 
avoided for shoes designed to be light in weight. 

{/) Substance is important, since without it the stiffener could not 
be skived, and th(}, edge i would remain»as hard as the strongest part; it 
Would also be unsightly iij appearance since.its sharp outline would show 
through in the finished shpe, besides V:ausing discomfort in wear. When 
there is sufficient substanoe these evils can be prevented by correct 
skiving (§ 315). - ' 

(3) Qualifications to Jaciiitate manufacture. The stiffener should not, 
be cut from material that is difficult to skive satisfactorily, e.g. a horny 
shank; neither should i^ be cut from material that cannot be 'Com¬ 
pressed. T^e last around the edge of the seat (ED, fig. 90) is not as 
large as the heel of the last at its largest part (FB), and in order that the 
stiffener may be moulded to the shape of the hed of the last|i/it mu,st bff 
possfble to compress the lecher to that extent. 

268. The following materials can be used for stiffenings ;— 

(1) Solid leather. (5) Leather fibre-board backed. 

(2) Pigskin. , (6) F'ibre-board and canvas. 

(3) Leather self-backed. (7) Fibre-board. 

(4) I^eather canvas-backed. (8) “ Leather layers,” or “ pasted stock ". 

Leather layers are made from the pieces which come from the split¬ 
ting machines pasted together until they make sheets with sufficient 
thickness, after which they are compressed and dried. To obtait^ suf¬ 
ficient resistance, the thickness used must exceed that which would be 
necessary if solid leather were used, and it should be remembered that 
when they come into contact with the damp they are quickly impaired. 

To determine the relative merits of each of the materials, the follow¬ 
ing points must be considered :— 

(a) Rigidity. (d) Flexibility. 

(i) Ability to withstand fatigue, (e) Weight. 

(c) Ability to endure the damp. (/) Cost. 

If a stiffener is not equally good at all parts the weakest part should 
be put either at the top or the end, not at the bottom, because a spring 
cannot be stronger than at its fixed end, neither can a stiffener be stronger 
than it is at the bottom where it is attached to the insole (see also § 300). 

269. The material which is put into the toe of the bo<»’ to cause it 
to retain the shape of the last is known by various pames as “ toe-puff," 

" toe-casing,” “ toe-box,” or “ toe-stiffener ”. 

When in the process of lasting an upper is strained over the toe of 
the last, it stretches considerably, and whensthe last is withdrawn it 
wqpld contract so much that the toe of the boot would no longer re¬ 
semble thedoe of the last; thereforp it is necessary to put into the toe of 
the boot something that will not contract, and which has also strength 
enough to resist the contracting tendency of the material in the upper. 

A strong toe-puff is also necessary to qpable the line of tension from 
th,e heebto^the toe to be set up. 

The ideal material to form the puff should haye the following 
qualifications i— 
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(fl) That it can, for the operation of lasting, be brought to such a 
Condition that it may be easily compressed. In lastjjig there is always a, 
considerable.amount of fullness to be disposed of around the toe, and 
the difficulty of lasting it in will,very largely dfpend»up(Jn the ease with 
which the leather can be condensed. * 

(/>) The material when mouldfJd should become rigid and hard. 

(r) It should not be brittle, or it will nctf stand in wear. 

[d) Its substance should not unduly increase the'size of the toe. 

(c) ft should not be affected by the perspiration of the foot. 

(/) It should “ set ” quickly, or the shoes wwuld have to remain so 
long on the last. 

(f) The material must not contract in drying, or it will not retain the 
shape of the last. 

JA) Cheapness is gften an important consideration. 

The principal materials vsed to form the toe-pufif are :— 

(1) Pig-skin is sometimes very melldW and has all the essential 

qualifications. As a rule less substance is necessary with it than wit|^ 
any other leather. ^ * 

(2) Insole belly also has all the essential qualthcations and is easier 
to mould, but it does ^lot “ set ’’ quite as quickly as pig-skin. 

(3) Split leather has not as much rigidity as either pig-skin^^or insole 
belly, hence more substance is necessary and the size of the toe is thereby 
increased. Beinj porous it readily absorbs such compounds as box-toe 
gum and cement, which considerably improve its rigidity. 

(4) CelhiUnd in thin sheets has been used. It must be softened 
with a spirit, but being so inflammable this is dangerous to use; celluloid 
adds to the size of the toe less than any other material, but is so brittle 
that it cannot stand any rough wear. 

(5) Buckram, or canvas which has been specially prepared with 
heavy coatings of size, is very often used. It is not flexible, and there- 
fure if through an accident it gets crushed, it does not recover itself as 
leather would. It is put on the market in various thicknesses, from 
which selection can therefore be made according to the resistance 
required. 

(6) Fibre-hoard is stronger than canvas but not quite so easy to mould. 
The variety in the market is large and the merit varies considerably. 
Toe-puffs from this^material are moulded by machine. 

(7) Box. toe gum and cements are used in the form of thick paste. 
If used alone the paste will move from the place which receives the 
greatest pressure to wl^re the pressure is less; the result is that the 
pressure being always greatest on the highest part of the toe, the cement 
squeezes away from it, leaving it weakest where it should be strongest, 
but this is obviated by using a thick, loosely woven canvas toe-puff. 

(8) Felt is often used as a foundation for the cement; it is very 
absorbent, and as the pres|ure on the highest part of the toe is not 
sufficient to squeeze away all the cement, it makes a stronger toe, 
although it adds a little to its size, and even then it is doubtful if it is 
quit^qual to rUnvas. 
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(9) Combination toe-puffs made from thin canvas and the waste pieced 
from the splitting machine are often used. Jt thus utilizes what would 
otherwise be of little value, but such puffs are no stronger than buckram. 

(10) Brown’s patent ^india-rubber ioe is made of rul^dr specially 
moulded for the toe of a particular last. Affixed to it there is a margin 
of leather for lasting in. ',ft has the advantages that it is not affected by 
damp and is practically indestructible, but it is too expensive for general 

■ use. 

The student should compare the merits of the respective materials by , 
considering how far each comes up to the, ideal standard as tabulated 
(« to h) s}. the beginning of this paragraph. 

The size^gnd shape ol the toe-puff required will depend upon the 
following circumstances:— 

(a) The size and shape of the cap—whether peak or strWght. '' 

(b) If the vamp does not extend under- the cap aind an under-toe 
has not been used, then thd puff should lap either over or under the 
skived edge of the vamp, otherwise the cap will fall in at the termination 
of the vamp. 

(f) If a toe-cap his not been used, the toe-case should be as in fig. 
90, since if it extended beyond the highest part of, the toe the vamp may 
fall in aUlts termination, for the vamp will contract when the last is with¬ 
drawn, whereas the blocked portion could not. 

(d) The shape of the toe of the last is important; if a toe-puff cut 
for a broad-toed last is used on one with a narrow toe, then at the 
corners of the toe there will be an excess of material, the result being 
(that a thicker part of the skived edge will at these places be lasted away, 
the shape of the toe being thereby marred. 

270. The piece of material which is placed on the bottom of the 
boot when it is lasted and which covers the forepart immediately beneath 
'fee sole is known as a “ middle-sole,” it being placed between the insole 
and the outsole; it is also sometimes called “slip-sole,” “tap” or “half 
middle-sole 

Its principal uses are:— 

(a) To increase the substance of the bottom and thus afford further 
protect on for the foot either from damp or from rough roads. 

(b) Sometimes it is used to deceive the buyer by makingta light sole 
appear! stout. In the process of finishing, to obtair^ a suitable angle for 
the impressing of the fudge-wheel the welt must be ploughed, but this 
-■reducep the apparent substance of the sole, and to avoid this reduction 
a\middle-sole may be used that is just the»substance required for 
“ ploughing out ”. 

"^rhe middle-sole may be cut either from bellies, shoulders, or the 
poorer^arts of the butt. It is not subjected to the same strain as the 
so|e, and therefore its quality need not be as high; sometimes split 
leather is used either from bellies, shoulders or bends, while in low 
grade work “leather layers” (§ 268) may employed; but in canvas 
shoes and the slipper trade, even leather board or wood-pulp may be 
requisitioned. . 
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The niaterial selected for any .boot should be such that it does 
not injuriously affect either, the character or utility otthe boot. Neither, 
wood-pulp nor leather layers afford any protection from damp and 
hemlock sidrs militate against ^exibility. T.t>e middle-sole should be 
capable of receiving a finish similar to the edge oT the sole, and if a 
fudge-wheel is to be used suitable material- should be selected (see 

§.92)- . • , ' 

Sometimes middle-soles are cut so that they IciCK in (§ 93), this is 
^ often ait advantage over a “ runner ” becaus; the latter must be cut from 
material which is sufficiently mellow that it ca» be “ turned,” whereas 
with'ihe skeleton middle this is not necessary. It is possible,therefore 
to use a less exfiensive leather. The skeleton middle is used principally 
in the heavy trade to assist the making of a flat bottom (see fig. 51). 

* ^71. is usual tc^put into the waist of the boot a piece of material 

which is called a*“shank,’’ whose function is to assist in preservi/lg the 
arch in the waist of the boot. The amotint of strain to which it is 
subjected will depend upon the similarity between the shape of the 
. waist of the last and the waist of the foot when supporting the weight 
of the body. If these are exactly alike, then so fSr as the shape of the 
boot is concerned a shjnk will not be necessary; in ladies’ lasts it is not 
often that there is much similarity, except in those designed.,to carry 
very k w heels, or in Court shoe lasts (§ 26). 

Another usefi 1 purpose served by the shank is to prevent the waist 
of tSe sole being broken when the boot is being slipped off the list. 

Special shanks are often used in boots designed to be worn either 
when digging or when climbing ladders, in ordef to make the waist rigid, j 
and thus by distributing the force to lesser, the strain on the waist of ’ 
the foot. 

The shank should be used as wide as the waist of the boot will per¬ 
mit without interfering with the method of attachment; for example, jl, 
should not be so wide that the McKay sewing passes through it. ’ 

The sides of the shanks should be bevelled down, since if this is not 
done the method of attachment may cause the sole to sink and it would 
then be difficult for the finisher to finish the waist properly. Another 
disastrous result is that the sole is very liable to be cut through by the 
McKay sewiiig, especially when the leather is brittle and the channel 
deep. , 

The shank should be used as long as possible; there will be no 
strength in it unless it is well caught under the heel; it should also 
reach far enough forward that it can support the whole of that part of 
the sole that does not rest on the ground. 

The principal materials used are: leather, wood, fibre-board, sftel, 
steel and wood, steel and fibre-board. 

Unless they are made of leather, shanks are purchased by the shoe 
manufacturer, cut and mouli^d ready /or use. 

When combination shanks (steel and woo<i,<qr steel and fibre-board) 
are used, it is because the steel shank has r(*t sufficient substance to 
give tjjp waist tb*e desired rounded shape. 
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To compare the relative merits the following should be con¬ 
sidered:— 1 , 

(a) Weight. Sometimes this is objectionable, as in ladies’ very light 
goods, leather should thfn yield precetjence to the steel sl)ank. 

• (^) Resisting power. Wood is by far the most rigid and probably 

the best for heavy work; Steel supp(Jrted with wood comes next. 

(c) Spring. By this is meant its power to return to its original shape. 
Steel yields to pressure and when the pressure is released the steel re¬ 
turns to its former shape, whereas leather gradually loses its power to do ^ 
this, and fibre-beard wll not do it at all. . 

(d) Sltape of waist. In boots with a broad waist it is an assi.siance 

to the finisher when they are well moulded and solid, or the same 
quality of burnish all over the waist cannot be obtained. For this 
purpose either leather, fibre-board or steel and fibre-board, are ^iitisr" 
factefcy. . 

(e) Damp. Fibre-board is useless for wear under damp conditions, 
but either steel, wood, or wood and steel are suitable. 

In selecting moulded shanks, the length, width, strength and 
similarity of the curte in the shank to that in the waist of the last are 
each important. ' , 

Leather shanks should always be mellowed before using, whether 
they are put in by the laster or moulded with the sole (see § 322). 
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PRESSES AND PRESSING. 

272, The pjec»;.s of material used in bottoming ooots ana snoes are 
generally cut by knives that stand perpendicularly on th?ir edge, and 
•whjfh arcxmade to shape the material so that it can be used in manu¬ 
facture without further modification. These knives do not “cut "the 
leather in the same way that cutting is generally understood, and which 
involves more or less of the saw action, but the knife is “pressed” 
through the leather, and the machine is therefore known as a “ bottom- 
stock ” press. " 

The knives may ijary as regards their depth; tlftrse used on the 
“eccentric” presses are known as shallow knives, and areV^bout ij 
inches deep, whereas for the “ revolution ” press the knives are about 
4 inches deep, '"he advantages of the deep knives are:— 

|a) They economize time. The hdad of the press mu.st be high 
enough above the block that it does not cause an avoidable obstruction 
to seeing the leather, but the higher the head the greater the distance 
it must descend to press or die-out the material; the distance, however, 
and with it the time, is minimized by using deep knives. 

(^) They can be held in position while the leather is being pressed 
ou‘, but if the leather does not lie flat on the block with a shallow knife 
tills would be dangerous, as is proved by the number of accidents that 
have occurred. 

The reason why deep knives are not employed on eccentric presses 
is that they would hi' so heavy to use, since when the knife is in position 
on the leather, it has, together with the block, to be pushed under the 
moving head of the machine. 

Press knives var^ as to the finishing of the inside; when this is ground 
smooth, piece after piece can be cut until the inside of the knife is full, 
when the pieces can be taken from the top of the knife. If the inside 
is not finished in this w#y each piece must be removed from the knife as 
it is ptessed out, which causes considerable delay. 

Deep press knives may be plain on the outside, they may halke a 
flange as in fig. 92, or be ribbed as in fig. 93 ; the flange reduces the 
probability of fingers being squeezed off on the top of the knife, the rib 
also does this and reduces to a minimum the possibility of the knife 
slipping from the hand. Top-pieces for Cuban heels are often cut by 
^nives that are designed to cut on the bevel at the back, this being-a 
greayidvantage. 
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273. There are four types ofbottom-stock presses” in general 
use, and these may be again divided into two separate groups. 

'■ [a) Those in which the head 

»l' the machine is supported be¬ 
tween four pillars—one being at 
each corner of a rectangle. 

[b) Those which are formed 
« something like a figure C, the 

pillar being at the back,‘and the . 
sides left open. 

(c) Machines may be bdilt in 
either a ox b style, but whose motion is continuous. <• Shallow press 
knives are used, being placed on the leather which rests on a block, 
and while the head of the machine is rising, thi. block anti the knife' 
are g^iided underneath ready for the downward motion to “ cut ” out 
the leather. These are known as eccentric presses. 

(d) Machines may also be built in either a or b style, but so that 
they are motionless until the clutch is released, the head then descends, 
returns, and is again' still. The press block remains stationary, since 
the knife can be' put in position while the machine is not in motion. 
Deep ktuVes are used, the machines being known as Revolution presses. 
If the machine has a radial arm like the “ Ideal ” clicking press, then 
very shallow knives could with advantage be employed. The argunjents 
for and against the types c and d may be set forth as follows;— 
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(a) For speed d is far ahead of r, for although c may be speeded up 
yet the greater speed may not secure an economy of time, since increase 
of speed means increase of difficulty for the operator in dipping the 
block under the descending head, and increase of difficulty also involves 
an increase of danger, whereas with type d the machine answers so 
quickly when the clutch is released that less time is taken waiting for 
the head to descend than is the case with type 4 

{b) Power required. There is no doubt that a little extra pdWer is 
required with large revolution presses of a pattern, but the advantages 
gained (§ 276) more than compensate for the extra expense, seeing that a 
smaller number of presses will be required. For cutting up pieces 
small revolution presses of pattern, b are nojr made. 

(c) Cost. The first cost of the machines in type d is greater than 
in type c ; the deep knives are also more expensive, but when the time 
which they last,is considered the extra cost has not muc6 importajjpe. 
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274. In England and America .two systems are in general use for 

cutting up bends. ^ ^ ^ 

In the method known as “ranging’’ or “strij^ing,” the leather is 
cut into Strip?, each strip being tiie same width,as the letfgth of the sole 
to be cut from it. * 

The leather having been wetted and mellowed (§ 259) the ranging 
wguld proceed as follows;— , 

(a) Examine its quality and*suitability for the puf{)ose for which the 
, soles ard required. * 

{^) Scan the grain for any imperfections whiah may be there. 

( 7 / See whether there are any flaws or imperfections on thjj back. 

Should the,leather be quite clear on the face and the back the 
general method would be first to make the leather at the tatl-end square 
tvitli the backbone, the piece which is cut off being known as the 
“ aitch ” 2 piece^ fig. 94. • 

Enough should be removed with the &itch piece that the toe of 
neither of the first two soles is spoilt by the weakness near the tail. 

Having marked the width of the first strip this can now be cut off 
and the process repeated until the whole of the‘’oend is used. If a 
branded bend has to be ranged then the position of fhe defect should 
first be considered, otherwise two ranges might be spoilt by, the cut 
passing through the brand, instead of the whole of the brand being in 
one range—as wculd usually be more economical. 

This method of ranging by first rembving the aitch piece is open to 
the objection that after cutting as many ranges as the size of the leather 
will permit there would frequently be some material left; hence there 
would be two awkwardly shaped pieces of material to work up from 
one bend; therefore when the quality and substance of the shoulder 
end is such that it can be used for soles it is then the better plan to 
co'-vmence ranging from the shoulder end, since that which is now left 
at the butt end equals what otherwise would have been in two pieces. 

Stripping is often done with the well-known “guillotine” machine. 

(a) It economizes time, being much quicker than a hand-knife. 

(^) It cuts ,■ straight edge, therefore the strip does not vary in its 
width. 

(c) It (Mts a square edge, which is almost impossible when cutting 
hard leather bv haq(l. 

{£) It economizes material, since the strip must be cut wider if its 
edge is bevelled. 

275. Many manu%turers (especially in America) confine their 
trade to one quality shoe, although varying the design of the upper, and 
consequently only have a demand for one quality sole; under Such 

r The term “ B.A. bends ” indicates that the hides were from Buenos Ayres j 
these hides are generally well grown, stout in the prime part and light in the offal, 
hence they command a good priife. 

‘ Aitch was originally nache, from the Latin nates, meaning the buttocks, but 
(Uer instead of saving a nache people said an aiteke, the initial n being thus lost, 
mich must not be confounded with edee, which is an entirely different word. 




purchased which are ah wactly the same in substance; yetjit is not easy 
to make a large number shoes the bottoms of which will be uniform 
in substance if the soles v^y much in thickness; therefore manufacturers 
often find it to be an advantage after the ranges are rolled to put them 
through a levelling machine, this bring much quicker than sorting the 
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soles after they are cut, levelling those which require it and splitting 
apy Aat are too stout. 

To level the ranges therefore economizes time, but apart from this 
if the soks are put through the levelling machine that which is taken off 
is not useful, it being too small, whereas if the ranges are put through, 
that which is taken off may sometimes be^large enough to be useful 
and stout enough to be of service for re-enforcing either insoles, 
stiffeners. Or toe-puffs ; but should it not be desired to use the pieces 
in this way they can be sold for makinjg “ leather layers ” z68). jyhen 
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ranges are not l^fMped tSe soles which are above the standard might be 
disposed of to a “ cht-sole ” factor. » ^ 

In cutting up a range it should first be examined for flaws or other 
defects; Vhep this is not done iV may sometiraes^be.foufid that a weak 
place or bad warble hole may come in the forepart *which with fore¬ 
thought might have been put in tlft heel; for example, if in fig. 94 the 
tog of the first sole in the second range hiid been placed so that it 
pointed to the left hand, the flsfw narked for the tofe* of the next sole 
.would then have been in the heel, in which case the defect would not 
have affected its value. t, , 

\Then commencing a range, it is usual to place the inside jpint next 
to the Inckbonij, since the leather here is weaker and usually people do 
not as quickly wear away the sole at the inside as at the outer joint. 

* .^ftcr otitting the fi|st sole the leather should be turned over before 
cutting the second, as then the curves will more closely fit into'each 
other and consequently there will be less \Aste; for the third sole the 
leather is again turned over, this method being continued until the whole 
of the range is cut up, unless the edge of the leather is too poor. 

When the bend has not been rounded sutficifutly close to permit 
the system being continued to the end of the range, Aen the heels of 
the soles may be turned to the edge as in the first range, fig. 94^ soles 8 
and 9; the forepart of both of these soles is in good quality leather and 
that jhe material in the heel pan is inferior is not detrimental to the 
sple. Another sole of smaller size may bfe cut from the leather between 
the soles 8 and 9, and what is then left can be used either for top-pieces 
or lifts, according to its quality. 

276. When the bend is cut up into soles without being first cut into 
strips, it is described as being “cut direct ”. Before being cut it should 
be mellowed, and may be rolled on the “C” roller (| 261). On 
acr >unt of the size of the leather a revolution press will be required, and 
bScause of the difificulty of turning over the leather it will be advisable * 
to have two knives instead of one, i.e., a knife for each foot. 

When cutting direct it is not usual to employ the arrangement shown 
in fig. 94, since with the majority of sole shapes greater economy can 
be effected; and if the sole shape will work in just as economically when 
the soles a* cut all for one foot, then this would be an additional 
advantage since it w^uld save time, for the operator gripping the knife 
with both hands, as in fig. 93, could, without putting the knife out of 
his hands or even changing its position, cut the first row of soles; then 
after turning the knife, fee can, without having to turn the leather over, 
cut the next row; but when the leather has been ranged it must be 
turned over after cutting each sole, since the patterns then fit in belter. 

There are several systems of* arranging sole patterns when the 
material is pressed without ranging. In the method shown in fig. 95, 
the soles underneath, whiclL are shaded, indicate the save in length 
over the system shown in ng. 94; on the three rows it is equal to 
qjjp-eighth of the length of a sole; in this arrangement the soles are 
cut iryiairs. * 
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In figr 96 the soles are commenced with the inside joint and the 
, side of the heel tofjching the backbone as ip fig. 94, but in the second 
row the outside joint'.pf the sole is fitted into the outside waist of the 
soles in the previous rovf; at first sight it looks like a wa,^teffil system, 
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but on closet examination it will be seen that there is practically no 
waste, except the piece between each four soles, and this is less than the 
amount of waste made by the system in fig. 94, in addition to which it 
is large enough to be useful. 



Fig. 96. 


‘'In fig. 97 the system is commenced with the outside joint and out¬ 
side of the seat fitting against the backbone ; the contrast between it and 
that shown in fig. 96 can be better seen by placing a straight edge from 
A to B in fig. 97. The size of the piece of waste between each four 
soles is considerably reduced, but it is also V less useful shape. 

In fig. 98 the. first tow is placed as in fig. 94, but in the second tov 
the outside of the forepart is placed against the outside*,of the forepart 
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of the previous row, and in the -third row the inside foreparts are 
Similarly placed; with sooij shapes the system is us^ul. 

In fig. 99 the fir.st two rows are as in fig. but the third row is' 



Fig. 97. 


taken as in fig. 96, with the inside joint fitted into the inside waist. 
The pattern which has been used in the figure is not suitable for this 
system, since it is too hollow at the outside waisj but neither of the 



Fig. g8. 


systems will be found to be always the best with every shape, otherwise 
only one system would be required. In fig. too the toes all point one 
w<); the system is most useful for men’s patterns. 
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277. The advantages of cutting bends direct may be summed up as 
follows:— 

Low cost pf production since more soles can be cut in a given 
time. ® 
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(#) Therefore a less number of presses will be required. 

(c) Economy is effected since generally more soles can be cut from 
the material. . \ 

{d) Increased value of the offal, because when as mrny ^oles as is 
passible have been cut ftom the bend that which is left will be in one 
large piece, whereas if the leather had been ranged as in fig. 94 it might 
now be in five or six pieces; and since the value of the offal—that which is 
left after the soles are cut—depends largely upon its size, it follows that 
the value of the'offal from' feather that is ranged is less than its value 
would have beefi if it nad been cut direct. Continuing the argument 
we see fhat even if soles»were cut direct and placed as in fig. 94 'there 
would still be a great advantage, since, apart from the \alue of the offal 
at the end of the ranges, the pieces that are left at the end of the soles 
in rqpge A are only half of the size of the piece between the sole'- lo, 
II, 12, 13, which piece bj ranging would have been cut in two; this 



would be excellent material for piece lifts, and even if it is not required 
for use it has a market value. 

(e) Cost of ranging is saved. 

278. It cannot, however, be claimed that the system has no disad¬ 
vantages, since the foBbwing arguments can be brought forward in favour 
of the ranging system :— 

(a) Save in expense because only one knife for each foot is 
necessary. 

(#) The material can be selected to better advantage, for supposing 
that the butt end of the bend is much better in quality than the shoulder 
eijd, then the butt can be used for any size and shape -for which it may 
be suitable, and the shoulder end „used for something else; this cannot 
be done if the leather is cut direct, since then for each bend or side 
only one knife is used. 

(c) When cutting damaged materialj ranging is by far the better 
system, -since defects can then be avoided. 

(if) Small orders can be more economically produced because the 
ranges can be stocke4, instead o( the cut stuff, and ‘only the, quantity 
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and shape that is immediately required need be cut^ this would be an 
important consideration where capital is limited. 

When the direct system is used, if the whole it one bend is cut up 
for one foot, another bend simikr in substancS ■and quality should be 
selected for the other foot; to ensure this being possible, the bends 
should be paired before the cutting is commerced. 

, 279. It is becoming a general practice to'use what js called a “ block 
knife ” for both soles and insole^ ifhese knives are so shaped that they 
fit in wtthout waste, but as they do not ft any last it is necessary to 
shape the material afterwards by another madiine. ’The arguments 
advab..ed in favour of block sole knives (sometimes called ^master- 
knives ”) are . • 

(a) With the constant change of fashion, new styles are frequently 
ijeiog introduced and •others are then discarded. If a manufaqfurer 
cuts the material to stock with ordinary knives, he is liable to have on 
his hands a quantity of soles cut to a shape for which he no longer has 
a demand, and which cannot be recut to a present fashion. If the stock 
had been cut to block sole patterns this diftcultv would have been 
avoided, since any shape can be rounded from one block pattern. 

[b) It makes it possible to grade the soles in qualities moij accur¬ 
ately. For example: if a manufacturer has a varied trade inclSding a 
line on a broad toe last on which he uses a light substance sole, afid a 
line on a narrow roe last which requires a much stouter and better sole, 
possiljly also another line having a full round toe for which an average 
quality sole is used ; then if the bottom stock cutter could cut up the 
bend with one block knife, the sorter would be able to select as many 
of the p.imest soles as he required and only 1 eject for the lightest those 
w’hich were too poor for the medium quality, but if this had to be left to 
the botiom stock cutter it would take much longer and even then some- 
tmif; would not be satisfactory. The system therefore makes more 
accurate grading possible. 

ic) .'t the same time, therefore, it saves the time of the cutter, since 
he has not to be constantly examining the quality of the stock. 

(d) A much S'lialler quantity of cut material will be sufficient, as it 
can be rounded to the desired shape as requifod, hence economizes 
capital. 

(f) Large economj in the cost of press knives, the wood blocks used 
for “ rounding up ” being very much cheaper. 

(f) It is a very common fault for the edges of soles cut by the press 
knife not to be square, but the rounding up machine leaves the edge 
perfectly siiuare, which is a great advantage to the finisher. , 

Two arguments, however, may be advanced in favour of the ordinary 
press knives;— 

(a) There is only one operation instead of two. 

(b) Sometimes there would|be a little save in material. 

It is not unusual for manufacturers to have three or four sets of 
block-knives varying in width, and by this method the waste is reduced 
to a minjnjum. * ^ 
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The pattern used for fig. 101 is in constant use; the system can 
.be commenced wifo either the inside or outside joint to the backbone; 
in the latter case the^first and third rows pair up, but in the former 
system it would bfi the first and second rows. „ ' 

' 280. Two types of mechines are used for rounding up the soles or 
insoles cut by the block knives, ifi the Planet and Julian machines 
the sole is held bj;.a clamp which presses it firmly against the woodpn 
block. The knife (together with tlie tircular table) travels round the 
block, cutting off the surplus. Insoles may be rounded a pair 'at a time , 
but soles are rounded'singly. 

Anoliier type of machine is the Champion sole-rounding n.Uchine 
made by Mgssrs. Owen, Robinson & Co. of Kettering..: 

The template to which the soles are to be rounded is fixed in the 
macljjne at the left-hand side, and on the other .side of the<.centre ■''ae 



the clamps (similar in shape to soles): from one to six pairs of soles 
may be put in the clamp at a time and when they are secured the clamp 
is pressed forward against the cutters which are held in a chuck and re¬ 
volve similarly to the cutters in a heel-trimming machine. < The template 
and soles also revolve until the whole of the outbne has been brought 
into contact with the cutters. The template only needs to make one 
complete revolution, the soles being then perfectly shaped and the 
machine produces equally good results, even though the leather may be 
sjput and hard. 

281. It is not unusual in making men’s work to piece the seats of 
the soles. The operation is somefimes called “grafting,” and the piece 
which is used to make the sole larger is called the “ graft ”. 

The graft may be made with astraigljt cut across (fig. 102) or it may 
be curved as in fig. 104 ; the two square edges may be fitted together 
or both the sole and the graft may be bevelled; there can be no doubt 
that better, results are obtainable with the bevell^i graft,^inc?"an 
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increase of pressure would cause the' sections to fit closer together. The , 
argument advanced in favdur of using pieced soles is that it enables a* 
greater number of soles to be ci^t from the bes], jjArt of (he leather and 
also finds a use for the poorer parts which can theft be used for the 
graft. • 

It cannot, however, be claimed that it is,a very great advantage, for 
a.fiuming that the graft is equal,to one-eighth of the Weight of the sole, 
yet the jpllowing expenses must be met:— , 

(a) The cost of the piece to form the graft. , 

[j>) The cost of the extra operation to cut the graft. 

(f) Cost of bevelling the sole and the graft? 

((/) Extra c6st of fixing a grafted over an ungrafted seaf. 

(c) Extra work for the finisher, especially when the gralt is not well 
fitiJtl and Soles liave to be filled with wax. • 

But even if only one-tenth of a penny per pair can be saved, yet on 
5000 pairs it would be an economy of £,2. 



Fig. 102. 


Three systems are shown for cutting grafted soles. In fig. 702 the 
soles are all cut for one foot, the only waste being one piece between 
each four sol|s. 

In fig. 103 the rows are alternately left and right foot, while in fig. 
104 the same prineijMe is used as in fig. 102. There is a save in the 
amount of material used for the length of the three rows, and not any 
increase in width, but the waste is less serviceable and a little larger 
graft piece would be reqflired. 

282. The cutting up of butts does not differ much from the cuttftg 
up of bends; they must be metlowed in a similar way, and then ranged, 
after which they may be rolled. 

The cutting up of butt ranges differs from the cutting up of ranges 
from either bends or sides bedhuse the backbone now crosses its centre. 

There are three methods in general use;— 

" 4 ®) If the ends of the range are suitable, the first sole may be cut at 
the endjiplacing the inside joint at the edge, this being the weakest part 
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ot vHe katkv, I'be remainder of the range can then be cut as though 
"/> were a hend range,, but this method cannot*be used unless the butt has 
/)een very closely roudjt^. » . . / 

■ U) U the leather at the backbone is inferior, the ringe may be 
commenced by cutting a''pair of soles so that the inside joint of each 



Fig. 103. 


sole is placed at the backbone; both of these soles will be of inferior 
quality. 

(r) Sometimes a sole is taken just on top of the backbone; this 
may be very much lower in quality than two soles (cut one on either 



Fio. 104. 


side of the backbone) would have been, but there is only one poor sole 
instead of two. f 

The cutting up of the remainder of the ranges would be similar to 
the cutting of bend ranges, and the soles cut on one.side of the kek- 
bone should pair with those cut from the other side* they w®jld not, 
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however, be cut all for one foot from one side of the backbone and for 
the other foot from the other side, but alternately Jight and left as in* 
bend ranges.. t , 

283.' “ Sjde ” leather differs from the butt (ft'benci in having the offal 
(the shoulder, belly and cheeks) left on. Sidefrare therefore considerably 
larger than bends and the methoef of preparing them for pressing will 
h^ve to be determined by the presses available. If ^Ij^se are sufficiently 
large the leather after having Wen mellowed may be cut direct by one 
I of the Systems given in § 276, the soles b 5 ing cut fiftt, since they are 
the most valuable; every square inch of leather that is good enough 
shofilU- if possible be cut into soles. When this has been dodi; the re¬ 
mainder of the, leather, being smaller in size and less solidjin character, 
may be rolled and then cut into that which is most needed, if it is suit- 
Wlten rolled the material could be given to another cutter bgcause 
a smaller press could be used, and he would also have to use different 
knives; therefore if the first man had to cut up the whole side he might 
waste much time searching for suitable knive.s, but this is avoided if the 



fir f man only cuts soles, the second man only cutting through middles, 
htrlf-middles, insoles or stiffenings, a third man being deputed to cut the 
whole lifts and a fourth the piece lifts. 

Subdivision of labour makes for efficiency, therefore the man who is 
constantly cutting offal should become expert in working up material 
that is irregular in shape; he should also be a better judge of what can 
be used for an insole or stiffener than one whose time is largely devoted 
to cutting soles. , 

When it is not convenient to cut the sides “ direct,” they may be pre¬ 
pared in either of the following ways :— 

(i) The belly may b* cut off, endeavouring only to remove that which 
woul^,be too poor for soles, after which the shanks may or may not^be 
cut from the bellies (fig. 105). The remainder of the side or as much 
of it as is suitable for soles in substance and quality may then be ranged 
as though it were a bend, and the shoulder be cut as described in 
§ 292. j 

When only small presses are used and the ranging of the material 
is^avoidable this is perhaps the best way to prepare the leather, but 
howevq^skilful and careful the man may be who trims off the bellies. 
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he cannot always judge the substance and quality of the leather that , 
■is 9 to 12 inches^from the edge, and even if he could do this, he 
could not trim the beiy so that when the last sole of each range was cut 
nothing would be Ijfft mdl-; it might sometimes happen thaf, with | inch 
more length another sole^ could be cut; the system therefore is not as 
economical as cutting direct. 

(2) Sometime^jhe sides are ranged without rounding them (fig. 106); 



this prevents the loss to which reference has just'been made, but there 
is the nbw disadvantage that the offal is cut into many small sections 
instead of being in one piece as it would be if the belly were first 
trimmed off. , 

(3) When sides are cut into soles for children’s shoes they may be 
ranged as shown in fig. 107. The first cut should be taken far enough 
back to clear the weak place in front of the hind shank ; this is import- 


o 



ant, for in the next range soles could then be taken farther out into the 
belly, because of the better quality of the leather, but this advantage 
would be lost if one side of the range included a part of the weak place 
marked A. i 

284. Australian sides cannot be treated in exactly the same way as 
hemlock sides, because hemlock produces a leather that is well fillgd 
and rolling is hardly necessary except for the poorer parti; pure n^iniosa- 
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tanned Australian sides, on the contrary, are usually soft and open, and 
rolling makes the leather jnore solid, although it considerably reduces* 
its substance. The uses of the two leathers are Also veyy different, the 
prime p*t ^f American sides i» generally useMor sjples of the heavier 
classes of medium quality work, the poorer <<parts are used according 
to the necessities of the manufactuf er and the possibilities of the material. 
Australian sides (unless of mixed tannage) ere not of{en used for soles, 
except for light shoes, slippers, Or oanvas shoes; the prime part is often 
used fot the insoles of men’s welted work, tlfe poorer parts for ihe insoles 
of blake-scwn work, the light firm parts for Kair-stitched middles, the 
remhinder in any part of the bottom for whiph the manufaolbrer may 
require it should its character permit. ^ 

Assuming that the side is to be used for men's insoles and that it is 
4 a.lje cut»on a revolution press, the general plan would be to cut off 
the belly first (fig. 105), leaving on the bend only that amount which in 
its present condition would be suitable for such insoles. The shoulder 
may be cut off or left on according to the size of the side and the type 
of press available. For the cutting up of the [lend on the direct system 
the reader is referred to § 276, or if the bend is tf be ranged the same 
plan will be followed .-ks is described in § 283. It is In the method of 
using up the belly that there is the principal difference befvRen the 
manipulation of Australian and American sides; the former are soft and 
stretchy, being ut.struek and uni oiled; many manufacturers, therefore, 
mellow the bellies and then take the stietch out of them by a striking 
machine. Leather treated in this way is liable to shrink considerably 
as it dries, and therefore it should be thoroughly dried out before it 
is cut up, after which it may be used for insales, middle-soles or lifting, 
but it is not quite suitable for stiffeners, since because of its softness so 
much substance would be required to secure sufficient rigidity. 

285. Singapore sides are used principally in the manufacture of very 
strong work, such as nailed boots; they are specially suitable for this 
because of their resistance to water penetration, the prime parts not be¬ 
coming sodden even though left in the water for a very long time; conse¬ 
quently when the sides have sufficient substance, excellent soles can be 
cut for low-pnced nailed boots because the leather does not lose its 
ability to hdid the nails on becoming sodden, whereas soles cut from 
leather tanned witl^ pure oak bark would become soft in a short time 
under damp conditions and the nails would work out. 

The character of the leather both as regards its resistance to water 
penetration and its rigi(iity, even when light in substance, makes it very 
serviceable for the stiffeners of heavy boots, which are designed to^be 
worn under damp conditions, but it is not suitable for the stiffeners of 
ladies’ light work, since it would be difficult to prevent its edge showing 
through the upper when the last is withdrawn (§ 267,/). 

The leather may beused Jor through middle-soles, half middle-soles, 
or for insoles, but the sides vary so much in substance and may be used 
foj^o many purposes that the method of manipulation must be deter¬ 
mined the pvticular circumstances. 
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When side leather is cut direct, the following principles should be 
\ observed:— ' , 

(a) Follow,the syiPem and cut as many soles as the quality of the 
leather will permit^ '.t t ' 

■ {b) When the systeiui cannot be followed any further, still cut as 

many soles as the quality,of the ma’terial will allow, putting the best 
material in the fore-part and preferably at the outside joint. , 

(c) From that which is unsuitable fdr soles next cut that which will 
be most pwfilable'to you at thkt particular time, and continue this'method 
until the material is exhausted. 

(d) When scrap is unavoidable, endeavour to let it be servic«Ble. 
(c) Wheq waste cannot be prevented, sacrifice the,poorest of the 

material. 



CHAPTER XXIV. 

BELLIES AND SHOULDERS. 

286. By referring to fig. 85 some idea may be formed of the general 
of «he belly part of a side; it is not probable, however, that the 
reader will mi^t with many bellies in the market that are this*shape, 
because in the process of striking they are stretched so much that they 
are considerably distorted. 

The belly is not suitable for the same (Jass of wear as the bend. 
The latter can stand friction since it has fine fibre., and should one of 
the.se be destroyed it* is such a small portion of thd thickness of the 
leather that the harm is not serious, but .should one of the fib*es of the 
belly be destroyed it is a much larger proportion of its entire substance, 
so tijat it i.s a m(..;t serious thing. The belly is therefore not suitable 
for any part of the boot which would be subject to much abrasion, e.g. 
soles or top-pieces. 

The bend being so close in fibre and so well filled is not flexible, 
and for that reason it is not suitable for s'.iffenings, whereas the belly 
being longer in fibre and not so well filled is more flexible, and thus 
being softer in nature it can be so skived that its edge is scarcely percept- 
ih'.j in the finished .shoe, therefore for stiffeners it is superior to the bend. 

Flexibility is generally considered to be a desirable feature in foot¬ 
wear, but the flexibility of the shoe will somewhat depend upon the 
character of the materials used in the insole. Bends are not as flexible 
as bellies, theittore apart from the question of expense, if flexibility was 
desired, we should not use bends for insoles. 

Weight 1 h the made-up shoe is avoided as far as possible, and if 
suitable material ejn be obtained for insoles, stiffeners and heel stuff 
that is lighter in density (§ *56) than another kind, then that which is 
the lighter weighing would be chosen. 

Since the belly i.s »ot suitable for soles, tanners in England always 
take it off and tan it separately with such tanning agents as will secure 
the greatest flexibility with firmness, solidity with light weight, ancf for 
some purposes, strength of fibre. 

There are certain characteristics which are constant in all bellies, 
although they may be mor^noticeable in one belly than in another. 

(a) The edge marked HH (fig. 58) is superior in quality to its op- 
Pfljijte edge ] because it is nearer m rv,e best part of the hide, i.e. the 
bend. * 
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{b) The substance of the hide gradually decreases from the buttocks 
■to the shoulder, sitiiilarly that part of the belly which comes nearest to 
the buttocks is,the std^jtest, the fore-end being lighter. The difference 
in the substance of the'-fods is greatest in cow-hides and, least in ox- 
■hides. 

(c) The hind shank is jarger than the fore shank. 

((/) The hind jhank always has a tendency to be horny in character; 
even when it has been left in water for a long time it is often difficult 
to make iblie flat, and by testing it with a sewing awl it will be noticed 
that the fibre is very short and brittle. 

{e) The parts which a,"e just in front of the hind shank, ailQ just 
behind the f|^re shank, are always light in substance, very long in fibre, 
and very loose in texture. 

{/) The centre of the belly (between the two shanks) c<,.itaintU:fee, 
best leather, it is more level in substance, less liable to stretch, has most 
strength in its fibre, and is most mellow. 

287. Bellies are generally described according to the country in 
which they are tanned. 

English bellies are usually from good class hides and often fairly 
wide; they are the most expensive, and when tanned with oak-bark 
alone th«y are without doubt the ideal leather for all purposes for which 
bellies are used; the majority of English bellies at the present time, 
however, are the result of a mixed tannage, this being a little less 
expensive. 

French bellies are not often to be met with in the English market, 
although occasionally parcels of excellent leather—quite equal to English 
—may be purchased. 

German bellies can often be purchased; quebracho is the principal 
tanning agent used, the leather often being from common and coarse- 
grown hides. 

American bellies are usually tanned without being trimmed from 
the sides and these are fleshed by machinery ; the leather is not as clean 
on the back as when it is fleshed by hand, but is usually stout, heavy and 
less suitable than English bellies for the lighter classes of boots; still it 
must not be overlooked that to-day America produces a greater variety 
of sole leather than formerly. ' 

Australian bellies are usually tanned without being trimmed from 
the side; sometimes they are afterwards cut off and the bend retanned, 
when the bellies may be struck out and rolled. As a rule they are 
clean and light-weighing but inclined to be soft Since the use of ex- 
'tracts has become more general, Australian bellies that are the result of 
a combination tannage may occasionally be .seen in the market, and are 
much ifirmer than pure mimosa-tanned leather. Au.stralian bellies 
(when the face is good) are often split, and the grain side finished for 
upper leather. ^ 

288. Bellies may be classed according to the method of finishing. 

Unstruck or “ rough ” bellies are often used for hand-sewn work.,^^ 

Struck or ''pinned" bellies are what is used in wholesale booyjianu- 
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facture, since if the belly is unstruck when it is purchased for hand- 
sewn work, the boot-majcer must mellow, stretch and hammer the, 
leather whea he uses it, but this would take too long.^and be too ex¬ 
pensive S t wholesale manufacture. 0/ 

“ Split bellies." To obtain a sufficient ,pupply of dressed leather 
manufacturers often have to split leather which would otherwise be too 
^out. The piece which is taken off the bact may then be stuffed with 
glucose, heavily sized, and rollid (jvhen sufficiently dry), after which it 
, can be^sed according to its substance and'quality for-insole^ stiffeners, 
half middle-soles or toe-puffs. Bellies are al»o classed according to 
theff size, weight or character. , ,2 

Width. Bf Hies may vary in width from 4 to 12 inches; when 
they are about 9 inches they would be described as of nredium width, 
•feiit^belo\% 6 inches they would be described as narrow, while if 10 
inches or over fhey would be wide. Narrow bellies are usual^r from 
well-grown ox-liides, very wide bellies fronf cow-hides. 

Weight. For the convenience of manufacturers, leather merchants 
very carefully sort the bellies into different weights; they may be de¬ 
scribed as light, medium, or stout, but sometinf s as many as seven 
selections are made. Jl'rom 5 to 7 lb. per pair wouW be described as 
light; from 7 to ii lb., medium; and from 12 to 16 lb., stovtW 

Character. Bellies are usually sorted by each tanner into “ Best ” 
and “ Seconds," but as there is not any uniformity in the productions 
of the different tanners it is obvious that the words “ best" or “ seconds " 
cannot convey much information, unless the tanner’s name or trademark 
is also given. 

Bellies are often classed according to *he purpose for which they 
are suitable. 

Insole bellies must be from medium to light in substance, a good 
w' 1th, and fairly free from flay cuts if they are to be cut up economic¬ 
ally ; the degree of importance varies with the size of the insoles re¬ 
quired. • 

Stiffener bellies must be correct in substance, be solid and flexible, 
as free from flav cuts as possible; width is also an advantage, but the 
last two points are not as essential as in insole bellies. 

Middle-mles, or clump hedies. The important features would now 
be solidity and th^ substance desired, width is not so important and 
flexibility is not essential. 

Lifting bellies. Leather that is damaged on the grain can be used 
for lifts; width in the jjtelly is not important, since the parts to be cut 
from it are so small; tf the leather is solid a good heel can be mad 4 
with it even though the leather be acid tanned, and so brittle tlfet it 
breaks when an attempt is made tb bend it. 

289. Three things determine the value to you of any parcel of 
leather:— 

(a) The value to you ofthat which you will have to cu^from it; if 
you want to cut lifting and you can buy suitable leather at 7^d. per lb. 
tSeh best Engljfeh bellies at qd. would be dear to you, even fiiougb the 
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price may be 2d. per lb. less than the regular quotation for that leather. 
i,The value to you ©f any leather cannot be, greater than the value of 
that which you,will have to cut from it; another manufacturer may be 
requiring this sort of li^^her and in thr.t case it would be worth more 
.to him than to you, therefore the value to you cannot be d'etermined by 
its market value. , ‘ 

(b) The probable percentage of waste in cutting must be duly cop- 
sidered, since owing to the size and, shape of that which you desire to 
cut, together with the size and shape of the material, the leather may 
be unsuitable; &.g. if ihe pattern is large and the belly is small the 
waste wdsjld he much gre(i.ter than with a larger belly of similar quality, 
therefore to another manufacturer using smaller pattern^ the size of the 
helly would fee far less important. 

(f) If there is only a small proportion of the leather which is suit^^ble 
for yohr purpose, even though the bellies are larger, yet they may not 
be worth so much to you as'a smaller sized belly which contains a large 
proportion of suitable material. 

290. Bellies are sometimes cut while they are dry ; but they may be 
wetted and mellowed.' To last in the toes of McKay work or to channel 
insoles for welted work would be difficult if the, material were not dry, 
and thisvdrgument may be advanced when the leather is not cut to stock 
but to ticket; however, the advantages of mellowing may be considered 
as follows;— 

{a) Danger to the cutter. Bellies cannot be made to lie flat like a 
bend, this constituting a serious difficulty especially at the hind shank ; 
under such circumstances the knife must be gripped firmly and when 
shallow knives are being used the risk is considerable; the danger, 
however, can be greatly reduced by mellowing the leather. 

(#) Strain on the knife. If the knife does not lie flat on the press 
block, the head of the press as it descends must first strike one side or one 
end of the knife instead of coming into direct contact with the whole of its 
top; this is a severe strain on the knifo, the result being that in practice 
the knives which lose their shape in the shortest time are not those 
which are used for cutting the hardest leather (i.e. the sole knives), 
but the insole and stiffener knives, they being so often caught on the 
side instead of on the flat. 

{() Accuracy of the shape of that which is cut. Whgn the knife is placed 
on material that does not lie flat, the shape of that which is cut will 
often be different from the shape of the knife, and it may be necessary 
to recut it, using a smaller knife; this involves q waste both of time and 
material. 

\<f) Save in material. If leather is cut while it is dry and while it is 
difficult to make it lie flat, then the bperator cannot place the knife so 
close to the edge of the leather, because he cannot tell exactly how 
much the knife will alter its position when the leather is flattened out 
by pressur%on the knife; he must therefor?; leave a sufficient margin to 
ensure the cut material being the full size of the knife, but this risk is 
averted when the leather is mellow, since it can then be'piade to lie !Jat, 
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and usually it is not even necessary to hold it down, since being mellow 
■ it has lost the spring whicjj it previously had, the fesult being that a • 
much smaller, margin is required between each cjjt; therefore it is more 
economietll to mellow the belliet before pressing. ^ 

(«) Economy of time. If the conditions aae improved under which 
work is done the natural inference's that it cpuld then be accomplished 
itj less time, for every pressman would urge that he ought to be allowed 
longer to cut a given quantity cff material that will not lie flat as com- 
, pared vflth other material that would, since'under the'last-nained con¬ 
ditions no time would be last trying to fit th» knif& on parts whose 
exaci shape it may be diflScult to determine neither would k'require 
as long to slip tjie press block under the head of the ecgentric press, 
since the knife would be less likely to slip out of position ; in addition 
to rsjiich the dan|er te the workman being less he has more conMence 
and the strain on his nerves being less he can work quicker—an 
economy of time being effected. * 

(/) Paris cut are in a suitable condition to roll, level, or mould. When 
mateiial has been cut it is next taken to the sorter whose duty it is to 
level any pieces that may require it, split 
any that may be too stqut, or roll any that 
are not sufficiently solid ; if, however, the 
leather is cut while it is dry it would not 
be in a suitable cmdition to be improved 
by rolling, while to wet and mellow just 
a few parts would often be inconvenient; 
therefore the operation is omitted, whereas 
if the leather had been previously mellowed 
the parts would now be in an ideal con¬ 
dition to benefit by compres-sion. 

In § .yiq the moulding of the parts 
ij considered; experience proves that in¬ 
soles moulded when they are dry* do not 
retain the shape of the mould, but when 
bellies are melk wed prior to pressing the 
cut stuff would then be in an ideal con¬ 
dition for moulding. 

291. There are fnany methods of preparing bellies for pressing; 
when they are cut without mellowing they are sometimes commenced 
by cutting them across where they are bent, i.e. near the centre; this, 
however, is not advisablf, for supposing that the belly is sufficiently wide 
that insoles could be cut across it, then fig. 108 illustrates the loss that 
is incurred; AB represents the cut across the belly ; C the insole tliat 
fits up against AB; D is the insoTe which would fit against C if the 
leather was not cut across; the dotted line on the right-hand side of 
AB shows the portion of the insole as a result of the cut AB, and the 
shaded portion shows the am^iunt of material lost. This insole pattern 
is ij^eneral use and the loss equals one-fifth of the area of an ins^, the 
materia^being f?om the primest part of the belly; assuming that the 
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insoles are worth a^d. per pair, than the loss on every looo belH«i tat 
• will nearly amounr to j£i. , 

If we consider the question of narrower bellies which are not wide 
enough to cut mscjles css*this principle, even then the loss is considerable, 
as can be seen by fig. loig, where the line AB represents me cut across 
the belly and the space^ marked from i to 6 show the six pieces 
of waste; if these insoles'had been cut even in the same positions 



without first severing the belly into two pieces then the waste would 
have been in three pieces instead of in six, and would have been large 
enough to be useful for piece^ifting. If it is considered advisable to 
commence the belly at its centre the system shown in fig. no is a better 
method, since the waste between the insoles is considerably reduced, 
and in cutting the prime part of a belly even small economies are im¬ 
portant. 



Fig. no. 


The question, however, still has to be considered as to whether it 
really is a wise plan to commence cutting a belly at its centre; although 
it must be admitted that if they are cut on the press while they are dry 
then it is much easier for the pressman to make them lie flat, but if 
they are mellowed this difficulty is disposed of and we may further 
consider Jhe advisability of not cutting them across. 

The value of leather depends primarily on its size; its suitabiU^ is 
secondary to its being large enough ; as the size of the? bellies deceases 





mx ■ 


it becomes more and more difficult to use them without a larger per¬ 
centage of waste; this being so is it advisable to commence a belly by 
cutting its finest part into two pieces? Supposing it ij an average 
belly withj3 feet of prime material between the^wo yeak places, then 
remembering '4hat the fore shank is lighter th®n the hind shank and 
that the insoles have to be placed #ith their length in the direction of 
the length of the belly, it will be seen that unless it is when cutting the 
smaller sizes of ladies’ insoles, tHfe ends of the second lot towards the 
light shank may be so poor and light that they have to be used for a 
lower quality, the value of thn good portion of the insole having to be 
sacrifice^ because of the lack of uniformity. , »* 

It is not unusual to commence bellies by cutting off the shanks, and 
if this is intelligently done it is certainly a better method than cutting 
them across ^t the centte. In this case all that portion should be re- 
move*cl with the light shank which, for insoles, is not sufficiently good 
either in substaftce or quality, and in removing the hind shank only 
that which is unsuitable should be cut away, thus endeavouring fully to 
economize the best of the material. ^ 

Yet even the practice of cutting off the shanks*cannot be recom¬ 
mended, since every time,leather is reduced in size its vaKie is decreased, 
because the difficulty of cutting it to the best advantage is increased ; 
!.g. it is doubtful if anyone would undertake to prove that it is always 
possible to cut up 'he shanks that are cut off as easily, as quickly and 
as succSssfully as they could have been cut while still attached to the 
■)ther part of the belly; possibly a more economical arrangement could 
lave been used with an extra half an inch of material which would not 
lave lessened the yield from the other part of the belly ; therefore avoid 
■utting them into sections if suitable presses are available. When it is 
:ho practice for one pressman to cut the centre of the belly and another 
:o cui up the shanks, one pre.ssman cutting insoles and another cutting 
;he>stiffeners, then it is a good plan to commence as far back as possible 
n the light shank and work towazds the hind shank. The belly is 
larrower at the light shank and there is less opportunity of varying the 
irrangement of the patterns, whereas several arrangements may be 
wssible in the wider part of the leather. 

For cutting ijisolc bellies the principles may be tabulated as follows:— 
(a) Insoles being more valuable than stiffeners, commence the belly 
vhere it will enable you to secure the greatest number of the former. 

[i) Do not cut into a stiffener that which is good enough for an 
nsole if you can avoid it. ^ 

(c) If another man is to cut up the remainder (after the insoles are 
:ut) then leave it in as useful a shape as you can. 

(if) If scraps are unavoidable, endeavour to let them be useful in 
ize and shape. 

(«) If waste cannot be prevented let it be out of the worst of the 
naterial. * • 

(/) JDo not cut lifts unless they are really needed, especially the 
mall 'Sites. 
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292. Shoulders are classed or described according to the following 
details:— ' 

(a) Country of origin., as English, Australian, or Amaican. 

, (b) The tanning ag-Vit, as “ English oak-bark,” or “ English tanned 
hemlock shoulders,” ‘^American hemlock shoulders,’" “Australian 
shoulders retanned with hemlock,” "Or mangrove. 

(f) Their shape. The theeks may be left on or taken off; if taken off 
the shoulder would be described as being “ squared 

The I'ength varies between 18 and 36 inches, and they may be de¬ 
scribed as “shoit,” “i.icdium,” or “long cut”. 

(eTf Method of finishing. Shoulders are generally “ i)in’’eQ ” or 
“ struck ” before they are put on the market, but they can often be 
purchased “ unstruck ”. Sometimes the tanners level the shoulders but 


Cut direct 



this is not usual. Welting shoulders are dressed with grease to make 
them more flexible and less likely to break away in wear. 

(c) Their weight. Shoulders vary in weight, being between 6 and 10 
lb. each, and after being sorted they are described as “ light,” “medium,” 
or “stout”. ^ 

(/) Their suitability. Shoulders are used either for hand-sewn or 
machine-welted insoles for men’s heavy boots; also for soles for cheap 
shoes, slippers and turnshoes. IfVery light and clean they may be used 
for fair-stitched middles. 

Shoulders may be ranged or cut direct; the arguments in favour of 
the kt^jr would be similar to those in Savour of cutting bends direct. 
The arrangement of sole or insole patterns can be seen by referring to 
fig. Ill, but fig.-85 indicates how quality and*" substance'vary in 
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shoulders. The parts marked A and B are always much thinner than 
the rest; C and D being the part which comes at tfie throat, is always * 
the stoutest and has the longest fibre; E and are just-a little stouter 
than AB? but not as stout as tlTe other parts the«houlder; KK are 
always light. Along the backbopp the fibre is very short and usually 
too brittle for either handsewn or welted inuoles, it is also somewhat 
lighter in substance and often bjjdly marked. • 

Shoulders should be commenced at the backbone, whether cut direct 
or rang*ed, and the inside joint should be put next to the “backbone 
as shown in fig. in and explained in § 282. ’The ^lecond rpw may 
he takew either as at A or B (fig. in); it isdiot advisable td put the 
toes of soles at L (fig. 85) since this is generally weak ; C and D are 
also weak, and even if the arrangement appeared economical yet it would 
be better JD let these* parts come in the heel. Rules cannot b« laid 
down for the systematic cutting of the reminder of the shoulder, since 
this will depend entirely upon what is rei|uired and the suitability of 
the material. 



CHAPTER XXV. 

LIFTING. 

293. The heels of boots (unless they are made of wood) are built up 
of sev iral thicknesses. Tbe ideal leather lift should be light in weight 
and close in texture. It is immaterial whether it has much or little 
nature in its fibre, whether it is pliable or liable to crack with each 
attempt at bending, or whether it has a perfect or damaged grain; 
therefore a cheap class of leather, which may be acid tanned, can be 
used; but manufacturers often find that they have a sufficient quantity 
of lifting that has been cut from the ends of thr ranges or been worked 
in by the pressmen who cut the bellies, rendering purchases of special 
material unneces.sary, except for men’s work. 

In cutting leather into lift? it should be remembered that;— 

(a) Heels are never built higher in the front than at the back, but 
they are often built higher at the back than in the front; hence if it 
can be avoided, the stoutest part of the material should not be put in 
the front of the heel. 

{i) Both sides of a heel must be alike in height, and because of this 
(if it can be avoided) lifts should not be cut with one side stouter than 
the other. 

(r) Should the leather not be uniform in its quality, the weakest 
part should be put in the front of the lift, since it will then be less likely 
to make the finishing of the heel difficult. 

(d) When there is much flesh on the leather it should be split away 
as its presence makes the production of perfect heels quite impossible. 

294. When all the whole lifts have been cut from tftfe leather there 
will still be pieces which can be used for sectional lifts. They should 
be designed as similar as is possible both in shape and in size to the 
waste pieces made in your own press-room, always remembering that 
the fewer number of joins which appear in the edge of the finished heel 
the easier will be the finisher’s task, and that It is also easier to make a 
good join when the sections meet at tight angles to the outline of the 
lift. 

In fig. 112 several designs are shown for using up pieces. Those 
in the (irst row only show one join in the finished heel; the first two 
are fomFsd with only two pieces in each" lift, but the other two have 
three pieces in each lift, although they only show one join kq the 
-fipished heel. The first two designs in the second row are e^h formed 
' 212 
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of two pieces and show two joins, i>ut with the last two designs in the 
row, although each is madaof three pieces, yet only‘two joins appear in • 
the finished heel. The designs in the third row have each three joins 
to show fe.*thc finished heel; th! first is made|;ith tljree pieces and the 
other two with four pieces. Foui^-piece lifts are not often used unless 
the lifts are of large size. „ 

„ Should it bo desired to use more than bne joined lift in a heel it 
would be an advantage if the sections of the next lift were a different 
I shape, otherwise both joins being in the same place it would be difficult 
to make a solid heel, conseqaently if the lifts afc so designed ^that by 
leversiag them the join does not come immediately above th? previous 
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one this must be an advantage; hence the second design of the first 
rtfw is belter than the first, since when reversed the sections would meet 
where the dotted line is shown apd nails put in at the crosses would 
pa-is through each of the pieces and ensure solidity. From the foregoing 
we conclude thai on the first row the fourth design is better than the 
third, and that on the second row the second is better than the first. 


Two style'', of seam are used in pieced lift heels, 
generally used is a square join, the pieces 
being placed with thSr square edges side by 
side. There is only one objection to this 
method, and that is that if the pieces are not 
fitted close together, ifo amount of com¬ 
pression can correct it. The second style is 


That which is 

A_E 


B F 

Fio. 113. , 

the flange join (fig. 113), where both edges are bevelled at the same 
angle; therefore they make a perfect seam, and if the join is badly 
made through carelessness it does not spoil the heel, since by com¬ 
pressing the heel the sections are made to fit close togetljer. The 

S ents against it are that it requires more material because of the 
ng of the ledges, and there is the extra cost of bevelling the 
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pieces, but even then it pays to use this join on good-class men’s work 
where the ordinary pieced lift heel would not be accepted. 

Sectional lifts may be cut in either of the following ways:— 

, .(a) An ordinary eccentric press may be used. 

(i) Knives may be fixed to a plate which is then fastened to a bench, 
the edge of the knives being upward. The pieces of leather are placed 
on the upturned edges of these knives, being then cut with a mallet made 
of wood ; it is important that the n.allet be kept in good shape. The 
cut sections fall through into the separate compartments which are 
arranged to receive the.n. 

(<■) A revolution pres., may be used, similar in design to any Ideal” 
clicking press; it has a swinging arm and a hand lever to control its 
motion. The knives with their edges turned upward are fixed in a 
curved row to the bed of the machine; the oparator then, place?., the 
pieces in position, swings the arm round over each of the knives in turn 
and depresses the lever. 

We may contrast the three methods as follows;— 

The first involves an .unnecessary waste of power, because the engine 
has to drive an ordinary press when only a little work is required. 
There iS|also a considerable loss of time through picking up and putting 
down tne different knives. 

The second saves the cost of power, but the process is very slow 
and the shape of the edges is usually not good, since the blow from the 
mallet seldom falls perpendicularly. When the edges are not cut 
square the making of good heels is well-nigh impossible. 

The third is quick, because the knives are always in position and 
since the piece is always cut with the first blow (with the hand mallet 
it is not), and as it falls perpendicularly the edges are in better shape. 
The machine does not retiuire much power. 

295. Leather is the most expensive material u.sed for building heels, 
and the only material considered satisfactory under all conditions. Fbr 
many years wood heels have been popular where lightness in weight is 
important; they may be finished with pad and brush, or they may be 
covered with fabric, leather, or celluloid. Leather-covered heels may, 
before covering, have the leather cover stitched by machine to imitate 
hand work, and celluloid covered heels may be printed whh an imitation 
stitch. The “ Vik ” heel is without doubt an improvement on ordinary 
wood heels, since it banishes the probability of the heel splitting either 
when being attached to the shoe or in wear; its peculiar feature is a saw 
cut made in the heel near the seat and parallekto it, this is filled with a 
thjp piece of wood the grain of which is placed in a direction transverse 
to that in the heel. Wood pulp has, however, somewhat reduced the 
demand for wood heels, since it is easier to attach and when attached is 
more secure. It may be purchased in sheets of varying thickness; there 
are different qualities and these vary in depees of hardness and difficulty 
of working. It should be solid enough to be capable of receiving a high 
surface polish, but not so hard that it is difficult to remove the m^ks of 
the coarse abrasive used in scouting the heel. 
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“ Leather layers ” were formerly used for building heels (previous to 
the advent of wood pulp), but the paste used in its manufacture made it 
difficult to obtain a sedsfactory finish. 

296. ’ flialever material is u*d in the heel fc is atjvisable to provide 
some means if making the bottom^sufficieatly &ncave that it will fit on 
the heel of the last (S 27). This may be secttred with a bevelled strip 
of leather, similar in cross-section to the figVire ACDp, fig. 113. The 
method is to select some suitable material sufficiently mellow that it can 
I be “ turned,” this is ranged, the width of the range biing equal to the 
length ot the “ rand ” requirad ; these strips are ihon cot as in fig. 113, 
when ABDC forms one rand and ABFE anothar; a machine being used 
which has two Iviives, one of which makes the cut at AB qfd the other 
the cut at EF. In some factories considerable economy is effected by 
using the acarf taken •from stout stiffenings, this is machined (jn the 
upper-closing (Jppartment) to one of the bottom lifts, a long stitch being 
used ; if it is not quicker it is certainly more satisfactory than nails. On 
the heels of some ladies’ boots the seat Of the heel is worked very thin, 
and the probability would be that in shaving tlje heel the nails used for 
attaching an ordinary rand would be cut into, undei these circumstances 
a “ gouged ” lift is useeb the method being as follows*: A lift^suitable 
m size is placed in a machine and bent in a manner similar toAvhat it 
would be if attached to the curved seat of a last, a flat knife then passes 
over (Jte lift and removes the raised portipn ; this is the best method of 
making the seat level when the heel-attaching nails could not be relied 
upon to pass through and secure an ordinary rand. 

Occasionally piece lifts are used, like the second in the first row, 
fig. 112, the edges AB and Cl) are bevelled and lapped at the back; 
.small pieces of leather are by this methfid utilized and the heels would 
be satisfactory if either the building or attaching nails secured the 
se‘ .dons. 

* When the leather which is beirg used is not sufficiently mellow for 
turning, and sectional lifts are not approved of, then a horse-shoe lift 
may be used. If the heels ate built of a leather substitute and a rand is 
used this would be the form selected. 

When heels are being built for lasts that are full in the waist—like 
Court shoe lists—then the heels must be made much higher at the 
back than at the froqt, under which circumstances a “ wedge lift ” would 
be used. From suitable material cut a strip of leather sufficiently wide, 
then split it on the principle shown in fig. 113, after which lifts may be 
cut from it, putting the #tout side of the material to the back of the lift, 
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FITTING UP. 

297. Assuming that the different sections have been cut they must 
now be selected according to their suitability for'different purposes. 

The sole is the most expensive part of the bottom, is subject to 
the greatest strain; therefore in its selection considerable care and judg¬ 
ment are required. The method adopted for the sorting of the soles in 
any factory will be determined by its class of trade. 

If a manufacturer only makes one quality shoe then it will not be 
necessar,v to sort' the soles into .several qualities.. The sorter in this case 
can on'iy do one thing, i.e, examine the soles to see that they are not too 
ooor to be used. If, however, the manufacturer does two or three classes 
of work, as sewrounds, Blake-s,ewn and riveted work, but does not, make 
many lines in each class, then separate material may be purchased for 
each line and the sorting will practically be as in the first case. But it 
is not unusual in England for a single manufacturer to make ladies’, 
men’s and children’s goods, and to attempt anything between ladies’ 
dippers and men’s shooting boots. In such a circumstance the buyer 
af the material should know exactly wbat could be used and what ought 
:o be used for each line. 

In the manufacture of boots and shoes five things may be kept in 
^iew : (1) appearance; (2) flexibility ;*(3) lightness; (4) utility; (5) cost; 
and if to either of these undue importance is attached then the others 
must suffer in consequence. For example, if cost is considered to be 
most important then utility and appearance may suffer; but if utility is 
treated as the principal consideration then each of the other points— 
cost, appearance, or lightness—become compatatively speaking less 
important. But supposing that each point receives its just share of 
attention, then in buying material for the soles of boots we should en¬ 
deavour to maintain as far as possible the character of each attachment. 

^ In those styles which are not ideal styles but which are used because 
considerations of cost prevent the eniployment of the better, the character 
aimed at should be that of the ideal method. For example:— 

Screwed boots aiq designed for utility, for hard wear, often under 
damp conditions, a dhMimibeing sometimes used. The tannage there¬ 
fore shoiiid be sufficieni^mellow that fhe channel can be cut and 
opened, and the leather selected should not become sodden wher^t is 
wet, but be able to endure the grinding action of wa&ing. ^hen the 
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boots are repaired by another method of attachment they will not be 
quite as efficient, therefore liie leather selected shouldffie sufficiently good • 
that they will not quickly require repairing, but appearance, flexibility and 
lightness uiiav often be ignored Sad sometimes iost aj^o when the goods 
are designerf for utility. Rivete^ boots are^not m&de on an ideal 
method; the screwed boot is the best in metijj attachments, and if boots 
did not cost more when made this way thtn probaljly no one would 
accept a riveted boot,—they wouId»demand the ideal method. 

The riveted boot is designed for utility, and as k channel is not 
used the leather need not be quite as mellow on*he grain as is necessary 
for thes|crewed boot. The attachment is by nature rigid; people do 
not, however, yrish the boot to be rigid—they merely eijdure this to 
avoid extra expense. It is possible to use leather in the soles of riveted 
boots that*could not‘be used in any other style of manufacture, but 
service should ])e aimed at as far as cost will permit. 

In thread attachments the hand-sewn is the ideal; it is the most 
serviceable and the most comfortable, bending easily with the movements 
of the foot. The sewing is sunk into a channjl and being an expensive 
method of attachment the appearance of the finislied shoe is .studied. 
The leather selected shcjuld therefore be clean so that ft can b^finished, 
flexible so as to maintain the character of the attachment, aifd have 
considerable nature in its fibre to avoid the sole being cut through by 
the sljortnes.s of the stitch. Utility is injportant, while cost is generally 
a minor consideration. 

With plants of welting machinery many brwts are made on the hand- 
sewn principle to avoid the expense of hand labour, but although so 
much importance is attached to cost yet as far as it is possible the 
character of the meihod of attachment should be maintained, viz. flexi¬ 
bility, and on account of the post of repairing, utility should not be 
ign- icd. The style of finish is often altered to enable the manufac- 
ftirer to use less expensive leather. 

The vetdtschoen is a substitute “for the ideal method—the hand-sewn 
—and the selection of the sole should (as far as cost will permit) be the 
same as for hand-sewn. The shoe being difficult to repair, a serviceable 
sole should be used. 

Bhke-sevSh (McKay) is not an ideal method; it was designed to enable 
sewn boots to be pu4on the market at a less cbst than hand-sewn boots, 
but they are not as flexible, not as comfortable, and far less serviceable 
than hand-sewn boots, therefore it is certain that no one would have 
their boots made by thgt method if they could have hand-sewn boots 
at the same price. This being so, the character of the ideal metj^od 
should as far as possible be maintained, but since cost is important 
the question should be considered, as to how the character can Iw 
maintained and yet reduce the cost. Remembering that there will 
not be used as many stitches to an inch as would be in attaching 
the sole of the hand or mfichine-welted boot, a saving i» cost can 
be ^ected by using leather of a less expensive tannage, because less 
nature ^1 be n&essary in its fibre. The^relative importance that may 
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be attached to each of the points'—flexibility, appearance, utility, and 
* cost—must be detSrmined when designing tbe particular boot. 

The sewround is an ideal method of attachment. Its great feature 
is that shoes can |je ma^e in this way'with less weight in the bottoms 
than,by any othei methcw. As a rule the shoes are only Worn indoors, 
they will therefore not bf worn under damp conditions and there will 
be but little strairj on the s6les. . 

The leather must be very flexible, s‘o that the shoes can be turned 
after they, are seWn, there must also be a considerable amount o'f nature . 
left in the fibre, so thati it does not break array with the horizontal seam, 
more natrare being required for this than for a vertical seam. Where 
sewround siloes are designed for outdoor wear the solijs should be the 
best obtainable, because of the difficulty of repairing them. 

Pe^fd boots form a distinct type ; they are useful for wearing ipider 
very wet conditions, as for fishing or farm boots. The thethod is not used 
for light work where flexibility is important; appearance is only second¬ 
ary, but ability to endure a soaking without becoming sodden and to 
withstand hard wear are pssential characteristics. 

298. There are two methods by which a manufacturer may obtain a 
sufficient quantity of soles to meet his requirements. 

He* may purchase the soles already cut from firms who cut and sort 
material for this purpose, and undertake to supply any (juantity of soles 
which shall all be uniform in cjuality and substance ; in some circum¬ 
stances it is the better plan to buy these soles rather than to attempt to 
cut them. For example, if the trade is confined to one quality of shoe 
and that shoe requires a good selection of sole, then inferior soles would 
either have to be used or be allowed to accumulate, since it is not 
possible to buy leather that produces only one quality of sole. The 
firms, however, who supply these cut spies can find a market for all the 
qualities which they may cut, and therefore they can usually supply a 
large quantity of soles of any specified description at a lower price thah 
they could be cut by the manufacturer who only has a use for one par- 
ticular quality. But uniformity of substance and quality are not the 
only things secured ; uniformity of cost is also ensured, and when a 
shoe is offered for sale at only a very small margin over its actual cost, it 
is a comfort to the manufacturer to know that he can be ^t ease as to the 
cost of one of the most expensive parts. 

If the manufacturer cuts his own sole-leather, then he will endeavour 
to find a market for such lines as will enable him to dispose of the soles 
which are cut from the material. Supposing, for example, that a 
quantity of soles has been cut all from one sort of leather, and that 
the leather was mellowed and rolled. The soles should now be sorted 
for substance, the gauge being stamped on the heel part of each sole. 
There are many machines in the market for this purpose, the best 
known being “ Nichols' evening and grading machine ”; it automatically 
adjusts its#lf to tbe substance of the sole, ctwrects any inequality in thick¬ 
ness and stamps its gauge on the seat of the sole. Very few men |puld 
sort soles to jV inch, even if they were not restricted to timejgyhile the 
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few who might succeed in doing it are worth too much to be employed 
doing that which a lad could do just as well with the aid of a reliable 
machine. Should the volume of trade not be sufficient to justify using 
the machine named then less (Apensive maclfines rpay be used, such 
as the “ Fahnley ” sole gauge which measures frid indicates the thick¬ 
ness of insoles, middle-soles or soles even to .j,, or ,5'^ of an inch. 

o When the soles have been separated into^ubstances, then each sub¬ 
stance may be sorted into several qualities (see chap. xx.). If there are 
«four substances and each substance is sorted into three qualities this 
would give twelve .selections«of sole.s. It is noi unu.s*ial for a manu- 
facturei*q,o use two or three distinct kinds of leather; for example, he 
may use Americjin sides for riveted goods; union for medium quality 
ladies’ work, and combination oak and valonia for ladtes’ golf boots, 
cach^class »f leather b»ing sorted as already described. ^ 

When the bottom-stock ticket reaches the one who has to select the 
soles it should indicate what class of leather is to be used, what sub¬ 
stance, and what quality. s 

There are many factories where machine.s,are not kept for deter¬ 
mining the substance of the leather, and therefore different principles 
will govern the sorting., Some manufacturers only puPchasc one brand 
of sole leather, but others purchase odd parcels which may dfffSr both 
in tannage and quality; under such circumstances it is usual to "sort 
by lui^merit" and endeavour as far as (lossihle to select the soles for 
each class, so that there shall be uniformity of wearing power; where the 
quality is lower, this may then be balanced by giving greater substance. 
The method being less mechanical, more skill and judgment are re- 
qutred in the sorting. 

Sometimes (principally in the heavy trade) soles are sorted by weight 
and described by the weight per^dozeti pairs ; this does not ajipear to be 
satist.ctory, since there must be considerable difference between the 
weight of the largo sizes and that of the small ones, therefore if several 
dozens were selected the proportion of large sizes being greater than 
usual, and the weight per dozen is strictly adhered to, then the soles 
must be selected lighter in substance. It would seem to be a fairer method 
to select the soles according to ga uge and quality. The reason why more 
attention is ndt paid to quality is that the soles will be specially nailed, 
hence they will not tjp subjected to much wear. 

299. For selecting the insoles, the i hatacter of the material required 
by each attachment is already given in § 263, but there still remain 
some important general^bservations. 

Efficieni.y. The insole is the foundation of the boot; the sole may 
be out of the very best material, but what advantage is this if the inlole 
is deficient ? When the sole is worn through it can with more or less 
ease be repaired, but a faulty insole renders the boot inefficient even 
while the sole is in good condition ; yet it cannot be remedied unless 
the boot is entirely remadtf, therefore in selecting insole^for either 
screjed, riveted or welted boots great care should be exercised to en¬ 
sure efSj^ncy. * 
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The strain is not uniform for .all boots ; e.g. the insole of a little 
child’s shoe made Svith a riveted thin single ^sole, will not have to bear 
the same amount of strain as a man’s split boot with nailed forepart; the 
strength required ^n theJinsoles to enable the laster to last the foes of the 
two shoes will bt very different; and this must not be overlooked, since 
it will often indicate when the weaker insoles may be used' without in 
any way impairing the efi^diency of the shoe. 

The character of the attachmeat should he maintained, as far as 
possible. „ Supposing, for example, that a wide range of goods is made, 
including riveted»and H'ake-sewn. Different material may be purchased 
for the'insoles, some being mellow and some harsh. The n)<tl'low in¬ 
soles should^be used for the sewn, to maintain the chip-acter of the at¬ 
tachment, and the harsh insoles should be used for the riveted bools 
where a lack of flexibility will not be a serious defect. 

Aonomy 0/ material very important. For the selecting of the soles 
this has been referred to, alfnough it is hardly possible to use material in 
the soles of boots which is too good, unless it ts by using soles so good 
that they outwear the upfiers, but this is not likely to oi'cur, unless the 
latter are cut from Persians or fabrics. It is different, however, with the 
insoles, for they hiay be used better than is iiectjssary and no useful pur¬ 
pose Ite served by the excess of value; on the contrary it may reduce 
the special features of the attachment. For example, one of the desirable 
characteri.stics of a lilake-sewn boot is flexibility and another is lightness, 
but if insoles are used which are stouter than necessary then the weight 
is unduly increased and the flexibility impaired. The sorter should en¬ 
deavour by actual experience to ascertain what would be an ideal insole 
for each different class of work, and then sort to that standard, since 
economy of material means a save of money, and even one penny per 
dozen saved on the insoles is a save of ^2 on 500 dozen ; yet often 
much more than this could be saved without decreasing in the least the 
value of the shoe. For Blake-scwn, if the insole is strong enough that 
the too and seat of the shoe can be properly lasted in, then it is quite 
strong enough to hold the rest of the bottom. 

F'or welted insoles see ^ 361. 

300. Many of the details concerning the stiffener will be found in 
§ 265, but the method of sorting has not been described. Supposing 
that a quantity of them have to be sorted, then eafh should be handled 
to test its resistance to being flexed ; this can be done with practice by 
the thumb and fingers with remarkable rapidity. Some, although 
stout, may be a little weak in resisting power,^ and should be passed 
through the roller, for if they were cut while the leather was mellow 
they should be in suitable temper, but it would be useless to roll leather 
that is dry. Some of the stiffeners may be unlevel and should be put 
through either the evening or splitting machine (§ 314). They may 
now be sorted into substances for which the “ Tria ” is a suitable machine. 
It saves giaterial since it prevents stout'stiffeners being used where 
lighter ones would do. It is a common occurrence for stiffeners Jp be 
used much stouter than is necessary ; but why add udnecessigy weight 
to a. boot, or make the heel part s <5 hard that it is less comfortable than 
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it ought to be ? Why give away eveji a fraction of value that does not 
improve the boot? These jwssible economies should be studied even 
though small; otherwise, for mere want of attention, money may be lost. 
The “Tria” also affects an economy of time,^ince it is quicker and 
more accurate'than the most skilful sorter; the makers slaim that 12,000 
pairs of sol&, insoles, or stiffeners fcay be sorted in one day, since the 
ntiichine automatically places them in different boxes according to their 
substance. * , * 

In iifelecting the stiffener for any pardcular boot or shoe the 
following points should be cotisidered ;— , , 

(?!) •The shape required by that design of ppper; a straiglU*golosh 
would generally have a shallow stiffener cut straight at the top, other¬ 
wise, when possifde, the shape should be that shown in fig. *47. 

(^) Tht^size necessary for that size boot. 

(c) The strain’that may be put upon it in the process of manufaJture ; 

boots removed Ifrom the lasts many times aid often relasted before the 
stiffeners are dry will require stronger stiffeners than those boots whifh 
remain on the lasts until they are finished, by w'lich time the stiffeners 
would be quite dry. * 

[d) 'I'he resisting ppwcr of the stiffener must bei suitable for the 

ui)per (§ 265). *« 

(t) The strain it is likely to have in wear will vary with the class of 
footwear; it will b., very little in a Court shoe, whereas a shooting or 
golf boot will have a stout upper and in aSdition may often be wetted. 

301. The soiling of middle-.soles should begin with looking them 
through to see if any need to be levelled (§ 314) or rolled, after which 
it is the most economical method to put them through a gauge, the 
substance being .itaniped on each piece; they should then be stored 
according to their gauge. It is admitted that this will take up room, 
hut '■ sorter’s time costs more fhan rent. If they are only stored in 
Sizes, irrespective of substance, and the sorter has to select from the bin, 
say three dozen all to be the same substance, he may have to handle 
very many before he can find the quantity he requires, and for his next 
ticket he must again search perhaps for a different substance, and thus 
some pieces may be handled many times before they are used, whereas 
when sorted by machinery and stored in gauges they only require to be 
handled once. Put supposing that it is not easy to find the required 
number that are suitMle, the sorter may use the neatest substance, and 
now he will have to choose one of two courses, either to use them as 
they are, or put them through the evening machine to make them the 
desired substance ; if used as they are then the finisher will have to do 
extra work, since some of the edges may be too stout, the boots ♦ill 
also be unnecessarily heavy, and consequently unsatisfactory; it is better 
therefore that the middle-soles should be put through the splitting 
machine, since the substance would then be satisfactory, the excess value 
of the material being lost in ekher case. Since in the settling qj accounts 
even* the discounts are very closely watched—and tightly so—there 
shouTd cytainly’be the same care with each detail in the boot. In 
America middle-soles are usually describefl by the total thickness of 36, 
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48 or 60 pairs when put in a pile., Middle-soles for fair-stitched work 
should be clean onvthe face, because they carjnot be cleaned by ploughing, 
and those selected for any one lot of work should also be out of one sort 
of material, otherwise tW welts will vary in colour. In the seleption of the 
bottom-stock fof'workVhe edges of which are to be finished a natural 
colour, it is very desirable that the sole, middle-sole and lifting should 
be from leather all of one -tannage, otherwise it will not be easy for tjie 
finisher to obtain a uniform colour jn fhe edges. 

When middle-soles ha«e been cut from material that is vCry much, 
damaged on the grain,, side, then it will be difficult for the finisher to 
finish rtie welt satisfactorily as regards the impressions of the fud^ wheel; 
they should therefore be put through the evening rnachine and the 
damaged face split away. 

302. Sometimes the ticket which is given to, the sorter,will specify 
the gauge both of the sole and the middle-sole that are to be used, but 
other firms specify the required substance of the finished edge. In the 
first case the sorter has no responsibility, except to follow the instructions; 
it is not so in the second case, however, since the substance that the 
edge will be when it is finished differs from its substance when it leaves 
the fittcr-up. 'Iihe substance of the finished e^lge may be indicated by 
fractioeiS of an inch, as ] inch, y‘,y inch, or 1 inch; or it may be 
specified by a number, as number 9, 10, or 11 edge ; in the latter case 
the numbers signify so many of an inch, number 9 therefore means 
,,”g of an inch ; but in the preparation of an edge the welt is ploughed 
out at an angle (§ 393), and this will reduce the substance of the edge; 
the face of the sole will also be bevelled by the sole-guard of the iron, 
also causing a reduction in the substance ; the iron used for setting may 
have a “ jigger ” which will further reduce the substance of the finished 
edge. The actual amount which it will be necessary to allow for these 
decreases in substance will depend upoh :— 

(a) The angle of the welt. This may vary between 26° and 45°, and 
the greater the angle the greater must be the amount allowed for 
reduction. 

(^) The width of the welt. Whatever the angle may be the amount 
by which the edge is actually reduced in substance will depend upon 
the width of the welt; the apex of the angle is by the dipper, but the 
further the edge is from the apex the greater will be the reduction. 

(f) The shape of the iron. Whether it has or has not a “ jigger,”and 
the angle of the sole-guard. 

(d) The nature of the leather being used. Some leather needs to be 
compressed to obtain a solid edge, but other leather is so hard that it 
cafi only be set by using a larger iron. 

Therefore the fitting-up department should keep in touch with the 
finishing-room foreman, since the allowance required is not always the 
same; generally speaking inch will be required for ploughing, 
jV inch foy the jigger and '"ch for compression, but if the leather 
is inclined to be soft or open an extra ^ inch must be allow®! for 
compression (§ 395). 



CHAPTER XXVH. 

THE PRINCIPLES OF COSTING BqAoM-STOCK. , 

303. iiEKORE proceeding to describe the method of coding bottom- 
stock wc iijust first nqf ice those general principles which should form the 
basts of our calculations and influence our conclusions. 

(a) It is pdksible to buy—already cut arti sorted—each of the pieces 
of material used in bottoming the boot, such as stiffeners, insole^ or 
lifts; supposing that we cut these parts, then we are working at a loss, 
unless we can produce them at a similar rale; hence in costing we 
must assign as the value of the parts—insoles, stiffencjs, etc.—the price 
at which we could obtain them (or substitutes of equal utilify^ in the 
open m-irket. 

(/i) Middle-soles, for example, may be cut by' the boot manufacturer 
or purchased already cut; the weak erlds of ranges from which soles 
have been cut may be used, or the shoulder end of butts, or bends where 
the material is too poor for this particular manufacturer to use it for 
soles; they must not however be valued on tne basis of the first cost of 
the material but on the basis of what they could be produced at if 
suitable material were specially purchased; if suitable middle-soles could 
be r It frovn firm bellies (in sufficient quantity) then these must form 
the basis for valuing, since the manufacturer will not receive a higher 
price for the shoe, even though ht^cut them from the purest bark-tanned 
butts; therefore we must assign to our cut parts the value of the 
cheapest material that could be used in producing a shoe of the same market 
price. 

if) It is oiwious that if a manufacturer cuts up a great number of 
lifts, say more in fact than he can use, then he is working at a loss, 
since the only value*of those products to him is what he may be able to 
obtain for them in open market, which price is naturally lower than that 
demanded by a firm which specializes in cutting for the trade. 

(if) In the case of S manufacturer producing only one quality shoe, 
it is clear that he only requires one quality of stiffening, insole or »le, 
but he will doubtless have a number of superior worth, yet as far as he 
is concerned they are not worth any more, since they do not enhance 
the value of his particular line; on the other hand, these superior pieces 
would be of higher value tc»a man running a line which really requires 
theq^ * 
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cut for one’s self, but to buy just what is required from firms that 
specialize in these-lines. Heels already made can be purchased at a 
price lower than that at which the boot manufacturer formerly costed 
them; two factors combined make tlvs possible ; (i) The heel manu¬ 
facturer can often'purchSbe boot manufacturers’offal at a vitry low price. 
(2) Heel manufacturers can use a cldss of leather which in the ordinary 
way boot manufacturers would not purchase,—leather that is damaged 
on the grain, or abid-tanned and top brittle for any other purpose. In 
wear these heels .answer very well, and since the boot manufacturer can , 
use them and still obtaip the same price for., his shoes, it must follow that 
if he cclli/inues to make l>is own heels, and they cost him more than the 
price at which he could purchase them, then the difference between the 
cost of heel^'built by himself and those he could purchase is needlessly 
lost. ^ 

There is also another consideration : many substitutes for solid leather 
are used in building heels, Aach as wood pulp or leather'board, and for 
some classes of wear— e.g. canvas shoes—these are quite as satisfactory as 
solid leather, and if we cannot obtain a higher price for our shoe even 
though a solid leather he’el is used in place of one of these substitutes, 
then the value of»the substitute determines the value to us of the leather 
heel. (Piom the foregoing therefore we conclude that the value to us of 
our cut lifting will depend upon :— 

(1) The price at which we could purchase suitable lifting. 

(2) Whether we could use ti cheaper substitute. 

(3) If our supply exceeds our need, it will only be worth what we 
could obtain for it. 

305. Similar arguments to the foregoing apply to stiffeners, since:— 

(1) They can be purchased already cut, skived, and moulded, and 
unless those which we cut are superior in some detail then they cannot 
be worth more than those we could purfchase. 

(2) If for some reason our supply exceeds our demands, then not-< 
withstanding our higher estimated value our surplus is only worth that 
which we could obtain for them. 

(3) Sometimes a substitute for leather is not objected to—for example, 
a cheap canvas shoe; possibly the buyer of the shoe would not pay one 
farthing more for a leather stiffener; under such circumstafJces if they are 
used we are selling them at the value of the substitute which we might 
have used. 

306. The value of insoles will be determined by;— 

(:) The price at which we could purchase them, unless we can cut 
them at a lower price. 

\2) If you do not produce, as many as you require of a particular 
quality, and you are obliged to purchase some, then those you cut are 
worth as much as those you purchase. 

(3) Whether a substitute could be used which would cost less and 
yet not lowr the commercial value of the s&oe. 

307. If we accept the foregoing principles then the costing of*any 
particular lot of leather is .very simple. We will illustrate! the n^thob by 
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an actual costing of bellies. The pricg willindicate that it is not a recent 
purchase, but this will not affect the method of costing. 

(a). Find the cost of tlie material that is 122 lb. at 6|d. per 
pound. ^ • * 

(i) Fine! the value of the items which have fixeS, values such as 
piece lifts arid whole lifts; stiffener? may also be included, seeing that 
it easy to obtain a quotation from the firms tWat are prepared to supply 
them already skived and moulded, aijd we may find that it is advisable 
,to purchase them. , * 

(c) When I has been subtr^icted from a the b^ance ef the cost must 
be mdt by the other things which have been cut,from the materisfl. 

(I) If m practice it is found that those costings work out best that 
have the largest p'roportion of stiffeners, then it can safely bf concluded 
that tjie amqunt allowed for them is too much, even though it may be 
less than the price‘at which they could be purchased. * 

308. The culter is not always responsible for the loss or gain shown 
by the costings, because the sorting is often determined more by the bc^t 
manufacturer’s needs than by the actual merit of the material. If the 
demand for the best insoles is very small then fhe sbrter can work to a 
very high standard, but if there is a large detnand, then a„sufficient supply 
must, if possible, be secured or special leather obtained. If* special 
leather has to be purchased the amount which the insoles then cost must 
be the price at which to cost them in the present sheet. 

It rnay be that there is little demand Tor the poorest grade of the 
insoles and that to dispose of the line at all it must be offered at a very 
low price as a job line. In this case orders would only be accepted for 
the quantity unavoidably produced, and ^Ae.re insoles may he costed at a 
price lower than that at which they could be produced in the ordinary way, 
or in quantities. It is often said that “ each part must be costed at a price 
at v.h’ ;h great quantities could Be produced separately if necessary ”; 
obviously this requires some qualification, since while it would un¬ 
questionably be true of regular lines, it would not be true of by-products, 
unavoidably and not designedly produced; these must be disposed of 
at any price obtainable in the market, and the nearness of this price to 
the cost of the material will depend upon the demand of the market. 
The value of ptece-lifting, for example, is dependent upon the willingness 
of the public to accent goods with such lifts. If they entirely banned 
them then piece-lifts would have no market value, but no one would 
think of costing them at a price which would enable them to be produced 
ad libitum since they are only a by-product. 

In this case, having fixed the price of the best quality as already ex¬ 
plained, and having 158 pairs of women’s insoles still to value, sixty pafts 
of which are inferior in quality, we proceed as follows :— , 

To make the costing pay we must get i6s. for the 158 pairs ; if they 
were of uniform quality we should put them at the average cost, and at 
IS. 2^d. per dozen we should have 158. iid., but sixty pajjsare too 
poor,therefore we offer them at is. 2d. per dozen, this being 5s. lod. for 
the siSty »irs; now have ninety-eight pairs of insoles for which we 
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must obtain at kast los. 2d.; at, is. 3d. per dozen the amount would 
be JOS. and rfhe costing is just clear. , , 

But supposing that we have a difficulty in disposing.of the Hiferior 
insoles, we may find itjnecessary to reduce the price to is.^per dozen. 
We now have njnety-ei^ht pairs of insoles for which we mTist obtain ns., 
hence the price must be is. 4jd. p§'r dozen. The sorter should realize 
that every insole which “he puts into the class lower than the average 
quality will make it so much worse for the costing, and every insole 
which he can honestly place in the superior class is a distinct gain. 

Probably few sortfjrs realize the extent to which the financial success 
of the'fjrm can be made or marred by their work, and it is highly "prob¬ 
able that it is not fully appreciated even by all manufacturers. In the 
sorting of the upper leather there is not so much risk ol lack of exactnes.s, 
since the material is never out of sight; therefore the buyer of the goods 
can &e that he does not accept inferior quality, and the quality inspector 
at the factory will endeavofir to prevent goods being serit out better than 
tlje sample, but it is not so easy to check the bottom-stock, since the 
laster is not likely to complain if either the insoles or stiffenings are 
superior to those used in the sample, and when they are in the boot who 
can determine their quality ? 

3c.g’. But supposing that there is a demand for this poor quality 
insole ? In that case do not sort into it any that can be used for the 
better quality, but if it is possible to procure material that will yield a 
larger number of this selectiod and the costing still pay, then this course 
should be taken, but if the costing does not pay then it will be evident 
that the allowance for them must be increased. 

In the costing of the smaller sizes, 7 to 10 and ii to i, the relation 
of their weight to that of the women’s sizes may be a sufficient guide to 
the price. The difference will generally be in the proportion of 7, 9, 10, 
for sizes 7 to 10, 11 to i, 2 to 7, respectively. The reason why the 
difference is greater between 7 to 10 and ii to 1 than between ii to i 
and 2 to 7 is because the amount which is added to size 7 to produce 
size 8 is equal to a larger proportion of the .size 7 than is the proportion 
of the amount which has to be added to size i to produce size 2 ; this 
can be easily tested with the scales. 

310. Shoes are sold at a price per pair, and in fixingnhe price of the 
shoe the cost of a pair of stiffeners must be added; when things have 
to be sold by tale, the most accurate way of determining the value of a 
quantity must be by their number not by their weight; therefore after 
being graded the stiffeners should be credited on the costing sheet at 
the price per dozen for each quality since it avoids inaccuracy. 

® For a similar reason middle soles should be costed per pair or per 
dozen, and in a range of prices according to their substance; they may 
also be further classed according to that for which they are suitable, as 
rivet, McKay-sewn, or fair-stitch. 
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3n. In the’costing of bends we commence as we did with the cost¬ 
ing of the belly, by fijjiing in the value of those items which we could 
have cut from other material, or could have purchased, the value ol 
which we therefore know; this includes lifts, half-lifts, possibly top- 
pieces, and middle-soles.. The prices which we allow for the remaining 
items, as in the sorting of the insoles, must depend upon circumstance, 
since it is doubtful if any lot of soles would be similarly sorted, using 
the same number of qualities and the sartie standard for each quality by 
any two manufacturers, and possibly not exactly alike by two sorters at 
the same factory; but the soles having been sorted into the qualities 
which suit the particular tradi of the manufacturer, the next ahing will 
be to l^ace against each quality the price per pound which will be allowed 
for that qi»lity. . 3 f more than one tannage^of leather ^ used, and. some 
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of the soles from one lot can be used for some of the qualities of the 
other tannage, theh the prices allowed for tjiose qualities should always 
be uniform and no distinction made because of the material the soWs are 
cut from. The (psting.*must then be toade to pay by altering (if neces¬ 
sary) the price of those soles which ye cut from one matefial only.' 

Having ascertained thf price per pound for any quality, it will not be 
difficult to obtaip the pricS per dozen for each gauge ; for example : jf 
the soles in number lo gauge average's 3 P®' dozen pairs, and 

the value is 2s. id. per pound, then i is, 3d. will be the price fibr dozen , 
pairs 9/ that qsality and gauge, and each different gauge and quality 
must be'worked out in the same way. • 

By this ,jnethod a standard tariff wilt soon be forpiulated and the 
costings will then be made out according to it. If each ticket shows a 
balance of a few pence then the tariff may be regarded as satisfactory, 
but supposing that some tipkets show a profit and others a loss and that 
there did not appear 10 be any difference in the quality of the leather 
which was used, we should then compare that which had been cut; and 
if we found that in phe tickets which did not pay there was a larger pro¬ 
portion than usual of any particular line, we should conclude that the 
price allowed Oii the tariff sheet was unsatisfactory; if, however, the 
ticket! which showed a loss were costings of another kind of leather, 
then we should conclude that it would not be wise of us to purchase 
that leather, unless we could do so at a price as much lower as would be 
necessary to make the costing pay. Supposing, for example,' in the 
costing given of the bend the price is altered to i s. 8d. per pound, the total 
cost would now be ^£9 3s. gd.; we cannot alter the value of the piece 
lilting, lifts or middle-soles, since they are only cut from material which 
cannot be used for anything else, and we could cut them from bellies 
which we will assume can still be ptychased at the former price; the 
top-pieces may be cut from American side and thus avoid altering the 
price of these; we could also procure a different class of leather—per¬ 
haps a mellow tanned union side suitable for the thirds women’s soles, 
and the girls’ soles, but as we cannot find a substitute for the best and 
second soles we must use this leather and correct the tariff. The method 
would be as follows: Find the value of the items which could be cut 
from other material (those just mentioned), that is 3^2 os. zjd., this 
leaves ;^7 3s. 6|d. to be covered by the best an^ seconds soles; at the 
ordinary tariff this would yield £6 8s. i^d., which would be a loss of 
15s. 5id.; since this is equal to about 12 per cent (on £6 8s. i-Jd.) we 
add that percentage to the price per lb. of the^soles, the former of which 
now becomes 2s. 5d. and the latter 2S. 3d., but the soles being sold per 
dozen, the revised tariff based on the altered price per lb. will be, best 
soles I2S. 6d., ns. 6d., los. 6d., 9s. 6d. ; and the seconds iis., los. 3d., 
9s. 6d., 8s. qd.; at which prices we realize 3s. 4id. and the costing 
only shows a deficiency of 2|d. 
c 

* We axe aasuming that a tariff scale has not yet been set up. 
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312. Fur the costing of sides it does not appear to be necessary to 
add anything to that which has been said. Those parts which h#ve 
what may be described as fixed values (the lifting, possibly the stiffeners, 
also insoles and middle-soles, if these are sometimes cut from other 
material) must first be dealt with and the other parts will be costed as 
for the bend. 

In the majority of factories one man will cut the soles fror# the sides, 
and jlhers.cut the remainder (§ 283) of the material; in that case the 
ticket majj be designed as below. 
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SOLE-LEATHER DEPARTMENTS. 


Lot No . Cutter .t ... Date . ' ^ 

* M'aterial ... 

From . Date . 

£ 

Weight issued .. Per lb . » Value. 

Per I-.h. ^ ]« jC ! s ! 

Value of cut stuff 
Shoulders returned 
Bellies 

Cheeks „ 

Whole.lifting „ 

Piece „ 

Total 


Profit or loss 



Details of Cut S iuff. 


Pairs Description. Quality. Gauge., Lb. Oz. Per Lb. Per Doz. I £ 




d. 



313. Many pre.s.s-room foremen object to the wetting of leather pre 
vious to pressing because of the difficulty of afterwards costing the ct 
stuff; the difficulty may be reduced' by using the following method 
The leather is weighed while it is dry and the total value obtained; th 
material is then wetted, mellowed and cut up, after which all the ct 
stuff and waste is carefully weighed; from the total weigtf now subtrac 
the first weight and then find the per cent which must be taken off t 
bring it to the first weight; for example, if it no* weighs 100 lb., it 
previous weight 95 lb., then 5 per cent of its present weight is increase 
Should it be a costing of sole leather, the soles and middle-soles bein; 
on the tariff at a price per dozen for each quality, and gauge, then pnl 
thaeweight of the lifting and waste will need correcting, and it must b 
conceded that the trouble of doing this is insignificant compared witl 
the benefits secured by mellowing the leather. 










CHAPTER XXVIJI. 

B 0 TT 0 M- 6 T 0 CK PREPARATiPN. 

« 

[14. Formerly ,the different pieces of material used by th| laster were , 
dven to him just as they were cut, the workmen being expected to do to 
heru.anytling in the nature of preparation which might be necessary; 
rut with the greater subdivision of labour this has been altered, and 
low everything that can be done to assist the subsequent operations is 
ittended to in the fitting-uj) section of the Bottom-stock Department 
Not the least important of these operationsjs “!< veiling ” ; the sub¬ 
stance of sole leather varies so suddenly that when I't is cut up it could 
lot be used in the manufacture of boots without spoiiiing them, unless 
t is first made level in substance ; this refers especially to fcsoles, 
stiffeners, middle-soles and out-soles; should the operation be omitted 
ir carelessly performed, the work of the, finisher may be much more 
difficult than it need be through edges being in some places too stout 
and in others too light; while it must be very difficult for the fitter-up 
to decide for what substance he will use a middle-sole or out-sole when 
it is not uniform in thickness, hence they should be levelled immediately 
after pressing and they will then be quite ready to use should they be 
requited in a hurry. There are several reasons why the operation should 
be p. ..formed in this department instead of by the laster ; for example, 
?then the latter does it, the work will be done by hand, which in this 
case cannot be considered equal <0 machine work ; but even though 
for argument’s sake it were conceded that it could be done as well, yet 
the time required almost precludes the possibility of undertaking it for 
wholesale manufacture; hence, being a process essential to successful 
manufacture, if'is desirable that it be efficiently performed both at the 
most convenient tim&and by the cheapest method. The riiachine used 
is on the principle cff a rolling machine in that the material is passed 
between two parallel cylinders, the lower one being slightly corrugated 
to assist the feeding ; at,the back of the lower roller a knife is fixed, its 
thickness being sufficient to ensure that it does not bend when in use. 

315. Stiffeners require skiving, by which we mean the thickness of 
the edges must be considerably reduced. At the bottom edge this is 
necessary to facilitate the moulding and gathering in of the fullness ; 
inch or inch will be the necessary width of the flange, according to 
the substance of the material. The top edge of the siiffenqj is skived 
became it prevents discomfort from the otherwise keen edge of the 
stiffens cbafing fhe heel; in addition to this it considerably improves 
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the appearance of the shoe, since (if properly drafted) it prevents the out¬ 
line of the stiffener being traceable through the upper; the reduction 
necessary to obtain this result will depend partly upon the substance 
of the stiffener and partly upon the nature of the upper, great care being 
desirable when ihe uppers are of light and soft material.' Special care 
is necessary at the ends, of the stiffeners, otherwise the upper at this 
place will appear, to fall in ; skiving the ends is especially important in 
welted work, since a sudden termi.iation would cause the welt-seam to 
bulge out and sferiously mar the graceful curves of the waist in the shap- < 
ing of,the sole. " < 

Thecikiving should be done on the flesh side, because without weak¬ 
ening its re^'Sting power the grain side can be reduced to a greater ex¬ 
tent than the flesh could. , 

There are three distinct types of skiving machines in general lU’s. 

[a) In this class the stiffener is fed against the keep edge of a fiat 
stationary knife, the angle of which is adjustable so that the width of the 
sctrf can be regulated. The “ Tandem ” skiver has an ingenious device 
by which the stiffener i,s automatically fed against the knife until the 
whole of its edge is skived. 

(i) ^The cutting device in the “ Fortuna ” machine is a steel cylinder 
sharpened from the inside, which rotates at right angles to the direction 
of the feeding; the latter device is a crown faced corrugated wheel, and 
by changing the shape of thy pressure foot the shape of the finished 
edge can be given varying degrees of hollowness. It is an excellent 
machine either for leather, fibre board or buckram. 

(c) This group includes machines like the “ Perfect ’’ and the 
"Young’’; the stiffener would be passed between two cylinders, one of 
these is shaped as though a perfectly fitted stiffener had been depressed 
into it and then removed, thus leav.ing a hollow, while the second 
cylinder is so shaped that a raised part depresses the material into this 
mould, then while it is held in this position the stiffener is brought into 
contact with a flat knife which remotes all that portion which cannot be 
sunk into the mould; the stiffener is therefore skived both at the top 
and at the bottom, and with the wider scarf at the ends, by just passing 
it through the machine once; an experienced operato^can obtain ex¬ 
cellent results with the machine, and on the same principle toe-puffs and 
shanks may also be prepared. It is necessary to,have separate moulds 
for each size stiffener. 

316. When leather toe-puffs are used they should be carefully sorted, 

and if they are not uniform in substance, or jf they are stouter than 
necessary, they should be put through the splitting machine; unless this 
is done the toes of the shoes when made will not be similar in size. 
The bottom edge of the toe-puff is skived to reduce the difficulty of 
lasting it in; the top edge should be skived with a suitable scarf to pre¬ 
vent its edge spoiling the appearance of the finished shoe and to reduce 
the probaMility <rf the upper breaking awa/ at the termination of an in- 
adecjfiktely prepared edge. ‘ 

317, In thft'preparation of insoles two things arc necessary, viz., 
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eathering and moulding. “ Feathe»ing ” refers to the bevelling of the 
idgfcof *e insole to produje a “ feather edge " ; the'motives for doing • 
his m either iMcKay, riveted, or screwed work would be 

(a) It,assists the blending orthe upper aniTthe bijltom, by reducing 
the suddenness of the change fronj the lightness of the former to the 

heaviness of the latter. , 1 -i- r u 

• (i) The effect of the foregoing is to lessen the probability of the 
upper cutting off by the edge of* th» insole, for if a piece of anything is 
fastenecf—to increase its length—to something which is "much more rigid 
and then an attempt is made to bend them, tljey will not bepd in a 
curve, bip practically all the bending will take* place where the weaker 
is fastened to thp stronger, and if they are flexed many tim|s the lighter 
material through exhaustion will break off at the junction of-the two, 
consequen* upon all the hinge-action or bending being at onq,place, 
and for the same cause an upper breaks off b^ the edge of an unfeathered 
insole, unless the boot is too stout to be flexed by the foot. 

[c) Feathering the insole makes it possible for the upper to foi%i a 
nice curve at 1 ) (fig. 114)1 
where it is held between the 
insole and the outsoles„since 
that part of the insole (B) 
which is outside, of the sole 
attachpent device — AC — 
acts like a tapered spring. 

((f) When the substances 
which form the bottom of 
the boot are very much com¬ 
pressed by the method of 

attachment, as, for example, , Fig. 114. 



in either a screwed or ma- , , , u 

chine-riveted boot, then if the insole has not been feathered there will 
be a depression around the insole at A formed by tbe line of screws 
or rivets; this will result in the edge B of the insole curling up, thus 
causing discomfort to the foot, but if the insole is properly feathered 
there will be no ridge to hurt the foot. 

(«) Whe.n an insole is feathered it enables the fintsher to use a very 
much wider fudge tgheel than would otherwise be possible, since the 
flat surface at D (where the fudge wheel would be impressed) extends 
underneath the edge of the insole B. , • u j » 

In the operation of/eathering the inple the principles which deter¬ 
mine the amount of the reduction both in width and depth must not.o6 
overlooked. Under no cirqumstances must the bevel reach the ImiS of 
the method of attachment AC (fig. 114), since this would reduce its 
eflficiency; hence it should not be wider than ^ inch. 

The amount of reduction possible at B will depend upon the nature 
of the leather in the upper #nd the quality of the material ‘^fre^nsole; 
but Jie edge must not be weakened so much that it is unable Wwith- 
stand th^strainiif the upper. 
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In either McKay sewn, riveted, or screwed work usually only the 
sides of the insole are feathered, since if the,toe were feathered it TOuld 
not be so well qualified to withstand the heel-to-toe tehsion, besides 
which it usually hjs considerable comihession when the pleats,at the toe 
are hammered drwn. It is also very,important th^t thesdat should not 
be feathered, the reasons being that:— 

(a) It might then be too weak to keep the stiffener in position. ■’ 
(^) It is not desired that the upper'should form a curve at the seat, 
on the contrary it should fit close to the sole. 

(r) A fudge wheel js not used at the heel. 

{T) llhe presence oL the stiffener precludes any probabilif.y of the 
upper breaking off through fatigue. 

318. Insoles can be satisfactorily feathered by machine at muqb less 
cost tljfin by hand, whence it is now included in ilottom-stotsk prepara¬ 
tion. There are*' many machines in use for feathering, ^;ach having its 
admirers ; they may be summarized as follows:— 

I (a) A felt roll is covered with an abrasive, the insole being supported 
on a small movable tably which is underneath the roll; the surface of 



Fig. 115. 


the table being at an adjustable angle 'to the roll enables the operator 
to bevel the edge of the insole as he may desire; it is claimed that the' 
machine is useful when insoles are reinforced with fibre board, but the 
machine is not so frequently seen in factories as some others. 

(i) There is a small machine similar in principle to an outsole 
channelling machine, which uses a knife the size and shape of which is 
indicated by fig. 115. AB is the cutting edge, and CD shows the 
angle at which it is inclined; the machine may {je worked either by 
hand or by power and the work is very satisfactory. 

(r) A machine by the Standard Engineering Company has four knives 
set in a head which revolves on a horizontal jjiaft, each blade being 
bent as in fig. 115 ; a shield is placed vertically on.either side of these 
blades so that when the shaft is made to revolve the operator only has 
to place the insole between the two shields and draw it towards him¬ 
self. The machine is very rapid and the circle formed by the revolving 
knives is so small that the most curved of waists can be correctly 
feathered qyen by a comparatively speaking unskilled workman. 

(rf). The “Fortuna” machine (§ 315) may also be successfully 
employed. 
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319. The moulding of the insole is an operation that merits more 
attention than it receives, ^nce it would often considerably lessen the 
lastd*^ difficulties, it being conceded that if in addition to straining 
the upper,to the last, the workman must also*firess j^own a harsh and 
dry insole inta the hollow waist of^the last, then this must increase his 
labour—especially wfien work is machine lasted, since the rest against 
which the insole is pressed cannot possibly Iceep down its edge. But 
even with hand-lasted work -whPre^he difficulty of causing the insole 

I to confdim to the shape of the last is so much less, yet it is a great ad¬ 
vantage to have the insoles njoulded because the^boot will be more like 
the shap,j of the last when the latter is withdr*iwn. It may be urged 
that the operatiop of lasting moulds the insole to the shape of the last; 
this /pay be true and doubtless would be sufficient if the taster could 
use ijthe inwoles whilt* they were mellow, but this would necessitate 
using an insole superior in quality to that which is now used (and they 
would then have to remain on the lasts unAl dry); otherwise with the 
strain of the upper they would pull out of shape. It must alsowbe 
remembered that the leather used in bottoming boot ; cannot readily be 
made to retain any moulding, unless it is in a mellow condition, therefore 
the attempt to mould it,while it is dry is Almost futile.* 

If a wide range of hsts is used then two sets of mould? ♦'ill be 
necessary for women's work, one set for lasts with low heels and a 
suitable angle of tiie joint, the other set for lasts designed to carry a 
higher'heel, in which case the joint line will not be at so great an angle; 
lO bend the leather is not sufficient, it should be shaped to the bottom 
of that particular last. The moulding of insoles is a process of economy, 
since It enables better boots to be produced, the enhanced value being 
much greater than the cost of the operation. 

320. If for the present we leave the channelling of soles (§ 328) and 
the .Tncy stitching of middle-soles, we may consider the bevelling of the 
Tatter preparatory to attaching them to the soles, and before the soles 
are moulded. Referenee has been made to the varying length of the 
forepart according to the height of heel {§ 92) and also to the alteration 
in the angle of the joint (§ 25); middle-sole knives are generally made 
to serve for more than one set of lasts, and therefore the authority 
having them aftached to the soles should see that in these details they 
are correct for lhaj, particular last, since it is very difficult for the 
finisher to plough out of the'waist the excessive length of middle-sole, 
or afterwards to finish this part of the edge satisfactorily. The angle 
of the bevel of the midjjle-sole will vary according to the shape of the 
waist of the last, whether hollow or flat, and if for a high or low heel; 
as a general rule the higher the heel the more steep the bevel, Snd 
therefore the lower the heel and stouter the middle-sole the longer the 
bevel. When only light middle-soles are used, they may (after mellow¬ 
ing) be attached to the soles, in which case they will only be kept in 
position in the finished shoe»by the attachment which hold^the soles. 
Whetfused in this way the middle-soles may be attached with tingles, 
provided jhat thSy are sufficiently short that they do^ot pass through 
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and spoil the face of the sole; otherwise they may be kept in position 
with an adhesive, either rubber cement ,pr paste being employed; 
should the latter be used it would be necessary to subject the soTes to 
pressure to ensure adhesion, the moistUre from the paste wpuld then 
keep the soles iiv temper. 

321. It is quite possible that the edges of the soles and middle-soles 
may not now be level, as there may have been a difference in their 
shape, or in their size; possibly tbe employe did not correctly attach 
them, or, they may have slipped when they were being put into the 
press; but whatever tjie cause the effect fc> to increase the difficulty of 
some subsequent operations, such as the opening of the channels (since 
the protrudjpg middle-sole would prevent the sole fitting against the 
guard), or the attaching of the sole, it being now more difficult fpr the 
operator to judge when the sole is quite level; the edge trinBmer’s,Jask, 
moreover, is not an easy one when uneven amounts have to be taken 
off around the edge ; he m\ist first trim the middle-sole to the outsole 
and afterwards trim the full edge to the feather. Therefore, since the 
labour of removing this excess cannot be avoided, and that delaying to 
do it makes other operations more difficult and less satisfactory with¬ 
out effecting any economy in expense, many .manufacturers have the 
middle-soles trimmed up to the soles immediately ; usually, however, 
this plan is only adopted where the preparation, lasting and finishing 
are under one authority who is equally interested in each of the pro¬ 
cesses. 

322. Before the soles are moulded the shanks should be fitted, 
even if they are purchased already prepared, since the sole can then be 
blocked down on each of its sides, and this will result in less labour 
being required to shape the bottoms at the levelling machine. Leather 
shanks should always be mellowed, since leather cannot be successfully 
moulded while it is dry. Wood shanks are tougher after soaking in 
water; to avoid splitting they should not be nailed too near the ends,' 
and the nails used should be as fine in gauge as possible. 

323. When the soles have been moulded according to the principles 
in § 319, then the channels should be opened without delay. The 
operation is comparatively simple, the edge of the sole being placed 
against a guide, while on a level with the surface of the sole and in a plane 
parallel to it, a wheel revolves, its bottom edge Jreing thin so that it 
slips under the edge of the channel, and as this is lifted it comes into 
contact with two projections—one on either side of the wheel, and 
these by a series of taps lay back the lip of the fhannel. Two import¬ 
ant principles should be remembered:— 

‘(a) channels cannot be successfully opened unless the leather is 
mellow. 

(i) The channel should be not forced back. The con¬ 

densing of leather while it is mellow is very easy, and it afterwards 
occupies l^s space in the direction of the tondensing, therefore, if the 
lip of the channel is forced back, the condensing will result in decr^sing 
the .surface measfreraent pf the sole just behind the dhanne^ana this 
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will be evident at the channel closing, since it will be impossible to 
make the lip again cover thj channel. • 

Stiffeners are often moulded before the laster receives them ; 
it is vety important that a suitable mould shoultf be us^d, since if it does 
not coinciue with the last no skill on the laster’s p^rt can secure a 
satisfactory’result; if the curve is insufficient the top of the stiffener 
will project at the back, while if the curve is*\oo pronounced then the 
top of the back by coming too S304 into contact with* the back of the 
I last will*render it impossible to make the bottom (H, fig. 90) fit against 
the last. To keep the number of moulds as few ^s possible it is 
advisable to use templates as in fig. 116, and,all new lasts sjjduld be 
designed to fit these. In the fitting-up department there should be a 
full list of the lasts being used and against each last shouft be entered 
whigji of tfee moulds are to be used. The principle of the moulding 
machine is as follbws: a part representing the heel of the last is held 
bottom upward, this we will call A; on ealh side of this and extend¬ 
ing to the centre of the back is a block, these two we will describe as 



B lid C; they both move Backward and outward, leaving a space 
•between them and block A ; when a stiffener is inserted in this opening 
and the machine set in motion tl^pn the blocks B and C close up to A 
and mould this portion of the stiffener. A plate now comes forward 
from the back ol the heel, and turns over the portion which stands 
above the block A. This l.-tter operation, however, may be varied 
considerably, tnd may even be omitted when the stiffeners are to be 
used on welted work, the seats being wiped in on the bed-lasting 
machine. If, however, the seats are to be lasted on the “ Consol,” the 
back part of the stiffener may be moulded and the ends left free, other¬ 
wise the welt sewer may have some difficulty; even for McKay work 
many prefer this style of moulding on account of the variation in j^e 
shape of the waists of lasts, but when fibre board is used it is advisable 
to mould the whole of the bottom line. Material which cannot easily 
be moulded by hand can often be nicely moulded by machine. 

32J. Opinion is not quite unanimous as to which side of the 
stiffener—the grain or the £esh—should come next to the foot, but if 
thewkived side is not selected then it must be carefully skiv?d, otherwise 
witJ a li^ht lecher such as glac6 kid, the appearant^ of the shoe may 
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be impaired. When the material, is not of a mellow tannage, the 
difficulty of lasting in the seat may be considerably increased by putting 
the grain side next to the foot, since it does not gather itself? in as 
readily as the flesh side* the principal, argument against it, jjowever, is 
the tendency of the grain side of leather to contract whei it dries after 
being wetted; with very many persons the dampness from their feet is 
quite sufficient to cause considerable contraction of the grain, and this 
results in the stiffener curling inward, ind unless the edges have been 
perfectly skived they become so keen that the lining at the heel is soon . 
cut through, causing considerable discomfort, and that this is not 
unusudlinay be verified,,by examining boots that have been worn. It 
may be said that if this curling had taken place towards the outer side 
it would ha've been still more serious, but fortunately the graiij side 
would not then be so easily affected by any daaipness from the^foot 
seeing it would first have to penetrate the thickness of the stiffener. 
When it is intended to ptt the grain side next to the foot, then it 
should be buffed to reduce its tendency to curl. 

326. For the purpose of reinforcing stiffeners a covering of heavily 
sized canvas may bd used, or otherwise, a small piece of leather may be 
attached with an,adhesive; irt the latter case it should be attached pre¬ 
vious to’ skiving so that appearance and comfort are not avoidably 
marred. A choice must now be made between two evils: (a) putting the 
grain side next to the foot so that the small piece used for strengthening 
is then between the principal part of the stiffener and the upper 
leather; or (i) placing the smooth grain side next to the upper, in which 
case there would only be the thin linen lining to hinder the paste ab¬ 
sorbing the natural dampness from the foot, which would quickly result 
in the loss of its power, hence when the foot was being forced into the 
boot this small piece would be pushed down, thus reducing the efficiency 
of the stiffener and causing discomfort, whereas if the stiffener be placed 
as in a, the adhesive is less likely to be injured by dampness and the* 
small piece used for supporting it would not be so quickly displaced. 

327. When stiffeners are cut from split or from material which is not 
sufficiently solid, they are sometimes dipped into strong size, and when 
it has sufficiently set they are moulded; by this means they are con¬ 
siderably improved. Good stiffeners either of leather br fibre-board 
are, after moulding, by some foremen dipped into ^ize and then put on 
racks to drain and dry ; when required for use these would be dipped 
into water and let stand for the coating of size to absorb the moisture, 
it would not now be necessary to use any other adhesive on them, 
since they are perfectly coated on both sides, yet with so little moisture 
that'the lining, even though of delicate shade, would not be discoloured. 

328. Channelling the outsole. —The reasons for channelling outsoles 
are that:— 

(a) It enables the stitch to be sunk below the surface; this protects 
it and delays its being worn away, in whiclwcase its strength would be 
gone. *■ 

(i) Sometime^the only reason for using a channel iito imgrov^ the 
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appearance, for example in a screwed boot; in a McKay sewn boot the 
hiding of the stitch certainly Improves the boot’s appearance. , 

The using of a chatftiel would sometimes be difficult on account 
of the unsuitability of the leather, in which c*ie just a groove may be 
used. * , , 

Channels differ as regards the instance of A (fig. 117) from the edge; 
the distance between B and D; the distance between B and C; and 
t?ie shape between A and B. (Channels for 
hand-w«rk (unless they are cut by machine)* 
would be quite straight between A and B, 
and *8 would not be much farther from D 
than A "is, because the stitching will be 
placed on the wMt between the feather and 
the Mge o^ the sole, jind when the channels 
the Ihitching is also to be done by machine the shape between 'K and 
B is nearly, if ftot quite, straight. t 

Chapnels for McKay work differ in several details. The distance 
between A and D may remain the same, but the distance of B from D 
must be determined by the relation of the insote to*the outsole, and the 
nature of the leather in the sole, but it must be possibly’ for the sewer to 
place the sewing I indh inside the edge of the insole, and'since it 
is more difficult to open the channel in hard rigid leather it would be 
necessary to cut it a little larger. The shape of the channel between E 
and Bds very important, since if it is neatly parallel to the surface of the 
sole the foot of the sewing-machine will have a much better bearing and 
the sewer will not find it necessary to tilt the shoe so much ; therefore 
when sewn the bottoms will not be so round. When the work is to be 


A 



Fiojiiy. 

are cut by machine and 


r 

Fig. n8. 



Fig. 119. 


• 

screwed the channel between E and B must be nearly flat to enable 
the cutters to cut off the screw close to the leather, and the substance 
between B and C must be sufficient for the screw to have a good hold. 
With McKay iffcwn goods the sole should be channelled as deeply as 
possible, considering the nature of the leather and the character of the 
boot; if the fibre is Brittle mere substance must be left and stout hard 
soles would break away if no more substance was left than is found to 
be sufficient for light goods and pure bark-tanned leather. With much 
of the leather that is us#d to-day it is found to be an advantage to use 
a groover at the back of the channel knife; this will cut away a littl#of 
the sole substance—about the size of the sewing thread—and cause the 
channel to be as at F (fig. 118). If the sewer places the thread in this 
groove it facilitates channel closing and enables the bottom to be made 
fiat without bruising the sol% on the stitches. When shoes are made 
with gnly a single sole there is a tendency for the bottom To become 
very fcund owinj to there being less resistance than »jgual to the sole 
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being forced up in the centre when the shoe is tilted; to lessen the 
necessity of tilting* a channel is used in which B is a little farther in than 
usual from the edge. The style of finishing sometimes ca,lls for Varia¬ 
tion in the channel; it il generally cuti a uniform distance from the edge 
all the way arouno, but when the shoe is finished with a h^lf-r'ound strip, 
the channel in the waist would b^ placed farther from the edge, to 
avoid exposing the stitches in cutting down the waist. 

In America il is usual to cut a^chunnel with a very much thinner 
lip (as in fig. iiS) than is common in England; it is easy to cpen and , 
easy to close, b^t it is necessary to employ cement to keep it down, and 
even thep it is not uniEt^ial for it quickly to wear off, leaving the stitch 
exposed; as already pointed out B should always be as near a's possible 
to C (fig. 11'/). 

Sometimes the edge of the sole is split; the, reason for^so dCipg is 
that it'obviates the necessity of using a top-iron—there being no channel 
to hide—^and in this detail (« imitate the sewround. 

*,When two rows of thread are placed in the same channel—as for 
example in imitation Veldtschoens—then its shape should be as fig. tig; 
at H it would be deep enough to bury the stitch, and J must be far 
enough from K l;liat the sewing is the correct distance from the edge of 
the insole. 



CHAPTER XXlX. 

LASTING. 

329. assuming that the upper, the last, and the necessary bottom stock 
are papvidedf the next processes to be considered are those inciderftal to 
moulding the upper to the last. Brads or In!^ should be used to attach 
the insole to the last; the toe-puff and stiffener should now be placgd 
in position in the upper, an adhesive being used preferably on both 
sides of the stiffener, since it prevents the upper •working down over the 
heel in wear and saves the lining being pushed down by the foot when 
putting on the boot; the strain of the latter often causes Ihe lining Jo be 
soon worn away. It is not usual to put an adhesive next to the upper 
when it is eith^ glacf' kid or patent, since it would spoil the appearance. 
Experiments have been made with many ixihesives, but it is doubtful if 
rye-flour paste has been surpassed, since it allows the materials to glide 
over each other, whereas dextrine is far too sticky to permit this; the 
p:tste, however, should not be so thin that the linmgs are in consequence 
soiled. 

I’he upper must be strained over the last in such a way that it fits 
closely into the hollows and retaing the curves of the last when the latter 
is withdrawn ; this is more difficult than it would at firet appear to be, 
th’l material of which the upper is made being both flexible and elastic, 
so that although on account of its flexibility it can easily be made to con¬ 
form to the last, yel on account of its elasticity when the last is with¬ 
drawn the contraction which takes place may result in the shape being 
lost; therefore if,^he upper is to retain the shape of the last the moulding 
must take place according to scientific principles which are referred to 
as “ drafting ”. Drafti/tg therefore denotes the process of moulding the 
upper to the last in such a way that it will retain the shape of the last 
even when the latter is removed. 

In the hoisting systeinof drafting and with normal lasts and uppers 
the processes may be as follows :— 

Place the upper on the last and turn it bottom upwards; the upper 
should now be lowered at the heel, so that instead of lapping over on 
the insole it is about ^ an inch below the edge of the last; after examin¬ 
ing the heel seam and being satisfied that it is in its correct position, 
take the toe of the upper in thS pincers (see Appendix I.) and «rain its 
edge ovjr the insole and then tack it down; this must be the first strain 
for the follo^ng reisons;— 
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(a) It centralizes the upper on the last and at once enables the 
operator to see if it is correctly machinedno tacks should be daced 
elsewhere until the upp^r has been centralized with this one. 

' (b) When thiL strain is taken the bpper will generally be stretched, 
and since the Ikst is not uniform in size it will in somr; places come 
forward to a smaller part.pf the last; therefore if other transverse strains 
had been taken ‘hey would now require adjusting. 

(c) This longitudinal tension is'the only one which could mould the 
upper to-the back of the last, but it would be difficult—even if possible—• 
to set'fUp effective ten^-ion after cross-strains had been taken. 

(d) it is important Vhat shoes should have a tension around the' tops, ' 

but this car only be secured by a longitudinal strain which can be most 
effectively set up before taking cross-strains. ^ 

(r) There is no other strain which could make so much of the upper 
fit against the sides of th^last, but to be effective it must be the first 
strain taken. 

{/) It is the only place at which a strain could be taken) unless it 
were a temporary strain, to be afterwards adjusted. Seeing the import¬ 
ance of this first strain it is (Jesirable that there should be some guide as 
to thg pension which ought to be set up; it may be stated as follows; 
set up as much tension as possible, provided always that you can with your 
fingers bring the upper down to the most hollmv part of the last between 
the instep and the toe. Several factors either singly or in combination 
might affect the tension which will then be set up, yet they present no 
difficulty if this rule is observed. 

(1) The last may be hollowed at the front, or be flat (§ 330); but 
by this rule the tension set up will never be so great that the upper 
cannot be brought to the last. 

(2) The upper may be almost straight in its front line or be hollowed 
by the pattern cutter, yet sufficient length line will be allowed to permit 
the upper being brought to the last. 

(3) The material in the upper way be harsh and without stretch, or 
it may, like wax calf, have considerable stretch; this would be ascer¬ 
tained as the upper was pressed to the last by the hand. 

(4) The substance of the upper must be considered, light materials 
stretch more than heavy ones. 

(5) The nature of the lining must not be overlooked ; stout fabrics 
do not yield much, but leather linings may stretch considerably. Yet 
each of these contingencies is automatically provided for by the rule 
suggested. 

( It is of the utmost importance that the tension be put on gradually, not 
with a jerk (especially with patent leather); it is often through a want 
of care in this detail that some lasters crack all the patent caps they 
handle. While the tension is being set up, see that the differing sides of 
the last do not affect the position of the upper.' Fig. 120 illustrates how 
the upper at D stands away from the last after taking the first strain; 
the triangle, whose apex A is at the top of the puff, CB being tjie base, 
represents the'portioh of the upper generally influefcced by this strain. 
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330. The second and third tacks “are usually taken at the sides of the 
cap.. The line ADE in fig. 120 is shorter than tlie line AHJ, and 
thereflJre whenever D is brought to H, E will djme forward an amount 
nearly equal to the difference in® the length of the t*o lines; the last 
gradually deci aases in its girth from E until it reaches H, and thus any 
strains taken between H and J, previous to D^teing brought to H, must 
b* readjusted when the upper gomes forward through being brought 
down at H. 

The "amount which the upper at D stands away froth the last at H 
will depend upon;— * 

(a) Tjje cut of the upper; with short vampsf the pattern ciftter can 
shape the pattern, to the last, but an increase ih the length *f the vamp 
will a'so increase this difficulty. 

(A) Whan lasts are Straight in the front the uppers can be shaped to 
fit them, but thgs cannot be done so well in ^ery hollow lasts, hence the 
upper at D may then stand away considerably. ^ 

(c) 'I«he distance between 1 ) and H is increased as the upper is 
hoisted. 


E 



* The effect of bringing the upper from D to H is to increase the 
heel-to-toe tension, because the line«ADC must now be brought to AHC, 
but this should not be difficult if the correct tension was set up by the 
first strain. The difference between the distances ADC and AHC will 
indicate the amount of increase in the tension. 

The upper was stretched iri its length when the first strain was taken, 
although only that tri^gular area was affected which is represented by 
the toe of the last as apex and the back of the last as base; but since 
uniform tension must be set up, if there is to be uniform contraction it 
follows that the remaintjer of the surface of the upper must also be 
stretched in its length, hence the direction of the strain for the second 
and third tacks must be that which is indicated by the arrows in fig. 
121, and the area affected would be represented by an isosceles triangle 
having M for its apex and KN for its base. The second tack is taken 
at the inside of the toe, because it is usually more difficult to bring the 
upper down to the last on this side; there is also less proljability of 
makinj the front seam crooked, since on the outer side, especially on 
some men’s lasts,She thinning away of the last at this'place makes it 

16 * 
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difficult to bring the upper down to the last without pulling the front 
out of position, in which case readjustment would be necessary (see 
§ 334)- 



331. Usually the four(n tack is put in at the back of the licel, but 
as'the upper was placed below the edge of the last when the first strain 



was taken it will now be necessary to ‘ hoist ” the uppier into its corrett 
position, which is resting on the comb^pf the last. If when the tack is put 



in at the back, the upper stands away from the last as at P (fig. 122), 
then whqji the waist strains are taken, P will be brought down to R and 
the line of tension AB will be distorted to ASB. The effect acf this 
will not be vbifele until- the last is withdrawn, but thfc upper wift then 
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have a dragged appearance in the waist. If the upper is cut too small 
in tlje heel, so that when it l>as reached the comb of me last there is not 
sufficftnt lasting allowance and the upper has'^o be pulled up further, 

• then the effect will be as in fig. i^sp, AVB indicating (he distorted heel- 

to-toe tension .; when the last is withdrawn the distorted line straightens 
itself and tl!e line TV sinks to \VY, so that^.the boot is then not the 
shape of the last. , . 

If a last is examined end-ways, at will bg seen that it is very much 

• broader near the seat than at the top, and if a tape measure were passed 
from^A around B and back to A (fig. 120), andfhen ffom A around C 

" and back,to A, the second measure would be*smaller than Ae first; 
hence it follows ffiat when the upper is pulled up at the h«l, the heel- 
to-toe, tension must be increased, since the upper is now drawn over a 
part qf the last which is larger; this is often referred to as “an applica¬ 
tion of the mecjianical principle of the wedgj ". 

332. The fifth and sixth strains are taken at the heel—one at either 
side; the lining must be attended to lest it should be unsatisfactory in 
the finished shoe, and the stiffener (if of leather^nd .unmoulded) should 
be strained towards the toe, and then pulledjtp at the corner until its top 
edge fits against the sides of the last; the stiffener* should .rjpt be 
designed .so that excessive pulling up is necessary, since increasing the 
fullness to be^orked in around the heel, with leather that is not easy of 
compression, would increase the difficulty.pf obtaining a smooth seat. 

The upper may now be laid over the edge of the last in a straight 
line and should never be so strained that it results in the heel-to-toe 
tension being distorted. With shoes it is advisable to last the inside 
'juarter first, since on account of the shape of the last it is the least 
liable to be overstrained; when the outside has been lasted both sides 
should be equal in height. , 

333. {a) The seventh tack should be placed in thhollow of the 
inside waist just behind the joint—W (fig. 124); the effect of this is to 
equalize the tension which is set up along the bottom between tacks 2 
and s ; this uniformity of tension (which is so essential to ensure uni¬ 
formity of contraction) cannot be obtained if the strain is taken over the 
joint at P (fig. 1^4), because in taking the strain at R a greater tension 
would be set up along the bottom between P and S than between P 
and T; hence the cojtraction being more uniform when the strain is 
taken at W the shape of the boot will be more like that of the last. 

(^) If this strain is taken at right angles to the feather it assists in 
removing from the uppe% any fullness which there may be between the 
joint and instep. , 

(r) It facilitates the lasting in of the waist, since there is a greater 
length line of upper to yield than there would be if a strain were first 
taken at P; this is especially important when the pattern-cutter has 
shortened the bottom line of the pattern. 

(d) The form of the last tft the inside joint is more likely »o show in 
the finfhed shoe if the strain is taken at W, since instead of the leather 
being stretched o^r the joint it is moulded around it ' 
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If a straight edge'is placed transversely against the last so that it 
touches the outside joint and instep, it maji usually be noticed th^ be¬ 
tween these two places; there is a hollow, and obviously if the upper is 
strained over tht joint thy tendencf will be for this alsp to form a 
straight line between the joint and instep, to do which^ it must come 
away from the last, but if, the strain is taken at V (which is behind the 
outside joint and almost on a straight line drawn from the toe to the 
heel) then the upper will moulded into the hollow and the finished 
shoe be more like the last. The reason why the seventh strain is taken ■ 
at the inside jbint instead of at the outside is that the last, being 
hollowed so much at th‘e outside, there is a great tendency for, the upper ‘ 
to slip to thi.t side and thus cause the front seam to be, crooked, whereas 
at the inside the last is so convex that there is not this danger. , 



Curved lines have been used in fig. 124 to indicate the effect of 
the strains, because the area affected by each pull is in the form of a 
triangle whose apex is at the jaws of the pincers; it 'may also be ob¬ 
served that the sides of the triangles are often deflected by the contour 
of the last. 

334. Although much importance may be attached to the position 
and order of the draft tacks which have just been described, yet these 
alone are not sufficient to ensure a perfect result, since this may be» 
ehtirely lost through the strength of the tensions set up not being in 
the correct ratio. To study this it is an advantage to fix a last on a 
pedestal in such a way that a cord may be passed around the back of 
the last and over the toe ; it is advisable to* fix in the toe of the last a 
small stajjile to keep the cord in position,ayet allowing it to work freely; 
the cord should be attached to a spring balance at the end 06 which 
there must be w device for holding it, the object being to pertait the 
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increase or decrease in the tensiop of the cord, the spring balance 
registering the tension set up. Another cord should now be laid across 
the\^s where the second ^nd third tacks are usually placed, a spring 
balance being similarly attached ®n either side ^ith (|ciiities ior its easy 
adjustment; jexf)eriment will show that fof the cord ^cross.the toes to 
be able to* bring the heel-to-toa>*cord to the last the tensions of' the 
gross strain must be equal to the heel-to-toe Strain. In the manufacture 
of boots however these tensiofis jire not always evfenly balanced, in 
many cases the heel-to-toe tension is so gteat that it is impossible to 
bring the upper to the last yith the cross-tensions ; sliould the tension 
be excessive, then when the last is removed thjf*heeI-to-toe tqp^ion will 
assert itsblf and cause the upper to fall in at the sides. 

,t35. In connection with the lasting of boots one difficBltyjs seldom 
absent, vi^ that occasioned by the elasticity of the leather in the upper; 
most of the upper leathers have some stretch, there being generally a 
tendency to c&ntract after the tension has been released, and this may 
seriously affect the appearance of a boot, since the contraction will be 
proportionate to the tension set up, and where the latter has not been 
uniform the former cannot be; yet the defect tloeshiot appear while the 
upper is on the last, but when the latter is remoj’ed the defect is 
evident. * 

It IS thesefore a p.irt of the art of lasting to mould the upper to 
the last with strains that are uniform to secure uniform contraction, 
and tlfle reason why workmen who have* been accustomed to one class 
of work cannot easily pass to a lighter class is because they have not 
developed a sufficiently delicate judgment as regards the relative strain 
set up with each pull. 

Uniform tension, however, is not the only thing necessary to secure 
uniform contraction, for if with the same tension there is unequal 
elai.ncity then unequal contraction will follow, and this involves a further 
• tax on the judgment of the operator; sometimes, however, this can be 
easily guarded against, since expejience teaches that where two or more 
thicknesses are machined together the elasticity will become practically 
negligible; hence there will be no contraction, and it may be observed 
that boots with several seams, such as circular vamps, caps, or goloshes, 
generally retain the shape of the last better than those without seams, 
provided always that the laster has strained the upper at the seam and 
never by its side, sitfee the latter would result in unequal stretch (of this 
we often have an illustration, e.g., when vamps are strained by the side 
of caps). 

Uppers are not oft?n made of only one thickness; usually there is a 
lining, sometimes of leather but generally of fabric, and it is ver)»im- 
portant that the contraction of each of the thicknesses should be uni¬ 
form, otherwise if the outer material contracted more than the lining 
then the latter would shew an undesirable fullness; the ideal process is 
to take each thickness separately and, after straining it, to release it, 
thei*when each thickness has been strained, and released*they should 
be £R1 pulled together; the material which has the minimum of stretch 
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now indicates the maximum of strptch obtained, and hence when this 
tension is released they will each relatively contract. 

336. When toes are.lasted by hand it' is usually by one fjfthe 

following methods:— * , » _ 

' (a) It may be pleated when the nfeterial is of such a phaole nature 
that it is not difficult to dispose of the fullness; the various thicknesses 
(however many) should always be strained at one and the same time, 
and if the line Cl), fig. 125, is only JwO-thirds of the length of the line 
AB then it will be evident'that the width of the pleat at CJ must be 
narrower \han af FH by a corresponding .amount; if a centre is fixed 
as at k, then the line Cf each of the pleats should radiate from that 
point. 

{b) With kout and harsh material it ts necessary to cut it at each of 

the pleats, the direction 6f,the 
incision should' be as explained 
for the pleats, but the cut should 
be made so that when the tftaierial 
at J is lapped over C it will glHe 
up an incline; the tingles should 
be placed far enough in from 
the edge that they do not cause 
broken needles (Bl»'-.e machine), 
and each should be as close as 
possible to the previous' tack, 
but ought not to go through the 
Fig. 125. previous pleat. Where one pleat 

laps over another such as J over 
C, the overlapping piece may be trimmed off. 

337. There are circumstances when the foregoing method of drafting 
can with advantage be varied, for examfile:— 

(a) The toe may be lasted tn after taking the first three draft tacks' 
should it be so short that there is bgrely sufficient material; or if the 
material is so tender that there is a probability of breaking it, in which 
case the toe need not be strained so much since extra-tension would be 
put on when the upper is pulled up at the seat. On lasts that have very 
high toes, or with uppers which have whole goloshes that kre cut to lock 
in, there would be a lot of fullness at the toe ; it is then an advantage to 
sink the upper considerably at the heel, and after two or three pleats had 
been made on either side of the toe the upper could be raised a little 
at the seat and the second and third draft tacks adjusted, after which 
the remainder of the toe is lasted in. 

After the first three draft tacks, take side pulls at A (fig. 123) 
when the boot has either a deep vamp or deep golosh, or any other 
style of upper which has prevented the pattern cutter making the upper 
hollow like the last. The same method is adopted when the front of 
the upper is unduly shortened by springing (Jie toe of the pattern ; or if 
the heel-to-foe tension exceeds the normal thiough the last being,very 
hollow in the fron(, or the puff being very high. Whe» the uppershas 
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been hoisted and the remainder of. the draft tacks put in, it will be 
necessary to adjust these jojnt tacks. • 

Tacks, hvo and three may be takeff at the most hollow part between 
the toe and instep, if through the®hollowne^s of the l|st or the straight¬ 
ness of the upper it is difficult to t^ng the Upper down.,to the last where 
tacks two atid three would generally be put; these tacks must afterwards 
he adjusted. '* 

[d) When uppers are cut frot® material which ^as considerable 
stretch it is sometimes difficult to set up effective heel-to-tof tension 
without causing the front of the straight cap to come forwar^, thus 
making its sides appear to be running back ; in* this case, after lasting 
the whole* of the shoe except the toe, the front tack shoul^ be released 
and the second and third tacks adjusted, after which gently -pull the 
cap ever tli^ toe and last it in. • 

338. Before cbnsidering other methods of lasting it would be advis¬ 

able to set down the principles of lasting, ^.e., the rules by which we 
seek to obtain the desired results; they are as follows:— • 

(a) The draft strains should mould the up^r to the depressions in 
the last. 

{b) They should be in the order in whibh this can hf most effectively 
done. * * * 

(i) Set Ufwich tension at the most effective time. 

{d) And when it would be the least adversely affected by after strains, 
(r) The intensity of each strain should be correct as regards its ratio 
and its relation to the rest. 

(f) Never take a strain by the side of a sea.u. 

339. Uppers are said to be lasted by the hoisting method when they 
are placed lower than the seat of the last for the first strain, so that it is 
necessary to “ hoist ” or raise them to enable the seats to be lasted. 
Whe.i the upper is put level with the seat of the last for the first strain 
ft is called “ seats level ” ; and when the upper is first tacked over at 
the seat it is called “seats up ”. Xhe other draft tacks for the “seats 
up ” method of lasting would be as follows: second at the toe, third and 
fourth at either side of the toe, and the remainder in the same order as 
by the hoisting method. 

There are sdkera! advantages claimed for the “ seats up ” method of 
lasting:— ^ 

(1) The heel seam being fixed in position there is greater proba¬ 
bility that the front will also be straight. 

(2) It is possible to use a machine moulded counter. 

(3) It permits the bottom line of the pattern to be shortened, 

therefore there is less material to last in at the seat. * 

There are, hmvever, many disadvantages. 

(1) The great mechanical advantage of the wedge is lost. 

(2) All the heel-to-to* tension must be put on by straining the 

upper over the toe of the last* , 

' (3)*It is therefore difficult to put on effective tension, especially 
(af If the upftrs are of tender material—such as patent toe-caps; 
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(b) If the vamps are very deep,, since the upper cannot be hollowed 
to the last; ' ^ 

(r) If the uppers ar^of material with considerable stretch—as^axed 
calf; ■ / t* 

(d) If lasts afe very hollow in the^nont, the design of tj>e upper being 

such that it cannot be hollowed. ' 

(4) It recptirgs a long’?r upper, since less heel-to-toe tension mujit 

be used. , 

(5) Ij is essential that the uppers fit the last. 

Un^er the foUmvin^ circumstances the haisting method is the better : — 

{a) When lasts are very hollow ; 

(b) Whep uppers are short; 

(c) When the patterns cannot be hollowed by the pa"'“''"-c.utter; 

((f) When the material is harsh with little strotch ; 

(e) When the material is tender; ‘ 

(/) When uppers vary fn length. 

'340. Lasting is now done with the assistance of machinery since it 
effects an economy^in time; in addition to this the team system which 
is then used tends by the subdivision of the operations to do away with 
those distinctive! features wliich are so noticeable when an operative 
does S large amount of work on any shoe; hence we conclude that sub¬ 
division of labour tends to produce uniformity. There<', also another 
advantage since it results in a concentration of energy on each of the 
little -details which then becomes the sole work of some membel of the 
team ;:thus at the same time that an economy is effected in cost, there 
may also be a distinct gain in the quality of the work produced. When 
work is done on the team system uniformity of output is one of the re¬ 
sults since A must keep B supplied; and C must either do his part to 
that which has passed A and B or give place to a quicker man. The 
possible output of the team is always limited by the speed of the slowest 
man. ' 

341. Lasting machinery may be oonsidered as forming several groups 
as follows ;— 

(a) Machines which only drive the tingles, the straining being done by 
hand; the well-known “ Boston ” lasting machine is an example. 

The boot is supported on a long “ jack " having i universal joint, 
and when the operator has strained the upper with ordinary “ laster’s 
pincers,” it is held in position with the fingers wmle the jack is swung 
under the tack-driving device. The drafting and moulding of the upper 
is in this case essentially a hand operation, hence the quality of the 
output does not depend upon the machine but upon the operator. 

* (b) Machines which put in the longitudinal tension and the trans¬ 
verse tension across the toes, afterwards securing it by driving in 
tingles; the “Rex” and “Gimson” pulling-over machines belong to 
this group, ^ ■ 

342. "jbe principal devices on the " Risx ” appear to be essential on 
any drafting machine and are as follows;— 

. (i) The rest'against'which the bottom of the last ^ placed. 
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(z) The automatic heel-rest which adjusts itself to the length of 
the last. , ' 

(S) The five pairs of pincers, twp at eitjjer side and one in the 
centre. , 

(4) Devi ;es to cause them lOtgrip me upper. 

(5) Tlie up-draw device with compressed air chambers to prevent 
the tension being put on suddenly; and flie springs to regulate the 
tension according to the requirements of tl^e upper. 

(6) The device to cause the jaws of the pincers to lay .the upper 
ove/ the edge of the last, wkh the means of adjustment for lasfs differ¬ 
ing in wjdth. 

(7) Device/or straightening the cap, if necessary. 

(8) Device for straightening the front of the upper, if necessary. 

•/g) Device for ^leasing the grip of the front pincer to» enable 

the work to .be brought down on the last by the transverse tension 
device. 

(rez) Device for delivering and driving in the tingles. 

The machine has one great advantage ovqy hapa work, viz. that the 
tensions are put on simultaneously, and no tack need be driven until the 
upper is quite straight and down on the last: the«work caji also be 
handled quicker, besides which it would bo impossible at simflar cost 
to get equafkvork done by hand (see 334 and 344). 

343 - {^) Tmiudes machines of the “ QoumI” type. This machine has, 
been varied and imirroved so many times that no description could 
possibly enumerate all its forms; there are, however, some devices which 
».-ill prebahly remain, even though the means of bringing about each 
result may be considerably improved; for example, there must be the 
following:— 

'i) Pincers to grip the upppr. 

(2) Device to make them grip the work and coni 'ol the strength of 
the grip. 

(3) Device to give the necessary motion, such as remaining open 
until they have cached their lowest position (which should be when 
they are nearest the edge of the insole), then after gripping the upper 
they must rise and in so doing strain the upper to the last, but the 
amount of rise must put on uniform tension notwithstanding the variable 
amount of maleriai to be pulled up ; the pincers must now draw the 
upper over the edge of the insole and finally release the upper. 

(4) Device to regulate the up-draw tension to make it suitable for 
various leathers or materials. 

(5) Device to regulate the strength of the over-draw according to 
the immediate need. 

(6) Device to find and deliver the tingles at the right time and in 
the correct place. 

(7) Device to contrfil the driving in of the tingles. 

The following adjustmftits may be considered as additjpnal;— 

JJ8) Device for giving to the pincers a twist motion to assist the dis- 
posingiC^ any dullness. 
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(9) Device for cutting the material at the toe when it is too stout 

' to be pleated. , 

(10) Device for using-tacks dilfering in length. 

. There are alsotmany miyar devicj^ some of which are referred to 
n § 344- r r r 

The “ Consol ’’ typo of machine is often (not necessarily) used in con¬ 
junction with the “ Rex ” pulling-over machine, the work being drafted 
with the upper in either of the three positions {,() 339), but unless the 
“seats up,” method has been used it will- now be necessary to hoist the 
seat, after which ■'the corners of the stiffener must be pulled up; as to 
whether V.ie work will ateo be drafted at the joints will depend upon 
the class of vyork being made, the ability of the operator, the fit of the 
upper on the last, and the quantity required from the machine. , 

Although it is not possible for the best opetator on the mac.feine 
under all circumstances to do work ei|ual to the best hand-laster, yet 
it must be admitted that if the conditions are correct, satisfactory re¬ 
sults can be obtained by comitetetit operators, since there is not -a single 
principle of lasting (*i 338) which cannot be observed. It should not, 
however, be overlooked that on good-class work with hand labour it is 
usual to take the rtretch out of the material, apd then let it contract 
before baking the moulding strain, and that this not only causes the 
stretch to be more evenly dtstributed, but also reduces the ^nount which 
the upper would probably stretch in wear, thereby considerably itnprov- 
ing its suitability, since in wear it would not so quickly lose its original 
shape ; this is very imjiortant especially with curried leathers, but separ¬ 
ate stretching of the material is entirely ignored in this type of lasting 
machine. 

344. {( 1 ) A group of machines specially adapted for welted work. 

In these machines two special featurps are required, since the upper 
instead of being lapped over the edge of the insole (as in McKay 
work) is now tucked into the groove formed by the outside channel 
(S 361); in addition to this the tingles which are used must not be 
driven in more than part way—except at the seat—since they will pre¬ 
sently have to be withdrawn. The longitudinal and transverse strains 
may be set up by machines in class h (S 342) provided they are adjusted 
so that the tingles are left standing above the material. \Vhen the seats 
have been hoisted and the corners of the stiffenerj been drafted, then 
the sides of the boots may be lasted by macliines of the “Consol ” type, 
provided the correct tingles are used and that they are only driven in 
patt way; sometimes,, however, bed-la.sting maphines are used, and 
“ Stirkler’s Triumph ” may be taken to illustrate the type. The machine 
has three pairs of pincers arranged on either sjde of the boot, the three 
pincers on either side being mounted in such a way that uniform tension 
is exerted by them; both sides are strained at the same time, the in- 
.tensity of the tension beirrg at the discretion df the operator, but the 
strains, beinf taken straight across, cannot mould the upper as success¬ 
fully as when they are taken at right angles to the feather, esper^ally 
ju§t bejiind the joirtrs; hence as there is not very much lained^ in speed 
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we are not surprised to find many machines on the market which omit 
the side pincers, such as “ Gimson’s Bed-Lasting Machine,” the “ Stand¬ 
ard ijotary,’.’ and the “ Cnivetsal The essential feature of these 
machines consists in the “wiper#” at tfie tae ami the j^at; the stiffeners 
for the laftij'^hould only be halftaoulded.« 

The btfot is placed on a “ jack ” which is adjustable in height, as is 
also the toe-rest. The seat-wiping device IS on a carriage so that its 
distance from the toe can be aflji|^ted to suit any size; it can also be 
adapted to any angle of waist. The principle of the -device is to use 
two plates parallel with thejtottom of the last, having a hinge-motion 
from the centre of the back; these are movetf forward by ra fever so 
that they bend the stiffener down flat on the insole, whilj at the same 
time the two ends of the plates (where draft tacks 5 and 6 would be) 
approach nearer to each other so that at these places also the stigener is 
gathered in and flattened down ; the plates can be brought down tightly 
on the insole and satisfactory results obtaiited; the plates, however, do 
not cower the whole of that which is turned over, but leave a sufficient 
amount exposed that tingles can be driven in with ihe assistance of the 
hand-tacker; this being a small tool which fteds'the tingles one at a 
lime through a tube, the power to drive tllem in being^supplied by hand. 
At the toe there is another pair of plates, and in a manner Smilar to 
that which 'i» userf at the seat, the upper is worked into the shoulder, 
f.iere being a number of small adjustments which differ with the various 
machines. There are several devices f8r holding the upper in position 
when it is lasted ; two tingles may be left one at either side of the cap 
(called “anchor tacks”) and a piece of wir - or waxed thread may be 
fixed to one of the tingles, then drawn tightly around the toe and 
fixed at the other side. In a similar manner on the “Consol” type of 
lasting machine which is used for welted work, a wire held by the 
machine may be strained into tlie groove, while the pincers strain up the 
* material, the wire being fastened as already described. On most of the 
bed-lasting machines, however, a cotton bracing-tape is used in the 
following manner: having cut off a piece of suitable length and tied the 
ends, the tape is then passed over the anchor tacks at the joints and 
made to lie in the groove all around the forepart, after which it is passed 
over a device^iist behind the joint so that with the assistance of a lever 
on the machine it cm be strained tightly, after which it is fixed by tingles 
being driven throu^ it in tlte position of the anchor tacks, the previous 
tacks being removed. After the upper has been well-blocked into the 
shoulder in the waist ajl tacks—except those which secure the bracing- 
tape—would be withdrawn. At the present time staples are sometimes 
used for holding the upper in position, the “ Upper-Stapling Machine ” 
being employed. Sometimes machines of simpler construction are used, 
such as the “ Perfecta ”; this only consists of a jack with a device by 
which a steel wire can ke strained from the back of the shoe into the 
shoulder and thus wiping ia the toe, which is afterwards secured by one 
of tke methods already described. The machine is nof sufficiently 
poi^rful for hejivy work, but light work may be satisfactorily handled. 
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Messrs. Johnson & ses Fils, of Paris, supply a machine which is 
similar m design. 

345. («) Sometimes bools are Jasled by the “ Tackless” system^; this 
necessitates the fastening o^a cord to the edge of the upper with a 
zig-zag machine, so that the cord (jLn slip through the, loops of the 
stitches; a suitable insole is used on the bottom of the last and the 
special machine provided fengages the cord on either side of the waist 
and strains it, this causes the edge of the upper to be gathered in, the 
tension being increased until the upper conforms to the last; the edge 
of the upper is .now glued to the insole,, and the sole having been 
attacheci,„the McKay 'sewing may be proceeded with. 

346. Whether work is lasted by hand or machine it is very important 
that it be hammered down as soon as the lasting is finished ; the seat 
especially should be made flat to enable the sole to lie close.against,the 
upper, otherwise the finisher’s work will be unnecessarily difficult; the 
sides of the seat should bL beaten up close to the last and the outline 
made true, with both sides alike and a square edge ; it is not often that 
the workman responsible for this operation realizes its importance, not 
knowing that it is against'this that the heel-trimming guard works; bad 
seats make good ,|ieel trimmitig impossible, and the heel scourer must 
do much unnecessary work in consequence. At the toe there is often 
an unlevel place caused by the gathering in of the fullnetb, this should 
be made flat with the hammer if it can be done without difficulty, but 
generally it is an advantage first to remove as much surplus material as 
possible with the knife, and then to finish it with the hammer. It 
is not unusual for the work to be done with the assistance of special 
machinery such as the “ Stanlock ” knocking-up machine, or the 
“ Rex ” pounding-up machine, both of which have devices for removing 
any excess of material at the toe, and in both cases the pounding-up is 
done with a series of rings set in rows ; m the “ Rex ” there are eighteen 
rows and fourteen rings in a row, the object being to avoid the friction' 
which otherwise would be set up: either machine has smooth wheels 
with curved surfaces, so that the toes and seats may be ironed to assist 
the shaping. The “ Wentworth ” heel-seat beater is somewhat dif¬ 
ferent in pattern, the beating-up device being on the same principle 
as the “ Expedite ” heel-burnishing machine, which haS a number of 
plates each on separate springs ; otherwise like th^ others it is supplied 
with a device for removing the excess df upper material and also an 
ironing device. 

347. If nails were used to keep the insole in position on the last 
they must now be removed ; there is a disposition on the part of some 
op&ators on the pulling-over machine to dispense with the operation of 
fixing the insole in position, but there is a difference of opinion as to the 
advisability of this, since if it is not fixed the operator cannot work 
quite as quickly because he must always examine the work to see if the 
insole is satisfactory, and if it is not he must endeavour to make it so 
with the device which is provided, and even then it is not a rare eccur- 
rence that the inSeles are not true with the bottom of tfie last; bvft this 
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is not surprising since some experience is requisite even for correctly 
tacking the insoles on the last. Nails with large fiat heads should be 
used, |is they can then be* driven flat^with the insole and are easy to 
remove with an old knife. 

348. ft is always advisable a use oivttom-niiingjj i.e. a piece of 
material to* fill up the hollow in the forepart of the insole between the 
too edges of the upper; when this is omittfed it is often difficult to 
obtain a flat bottom at the levelliftg jnachine, although flris is so essential 
to good finishing ; but even though on accdhnt of the jstoutness of the 
bottoms this unevenness may not be so pronounced„yet in*wear the 

> insole would soon become unlevel because of ;llis hollowness * Some¬ 
times thS bottom-filling is cut from lelt, or the roundings of upper 
leather, which, However, must be free from grease, and sufSciently large 
to cpver th^ whole of,the forepart (see § 364). 

349, Middle-Soles (when not attached to the sole, § 320^ must 
now be secured in position; the numbew of nails which it will be 
necessafy to use will depend upon the size of the boot—whether n^n’s 
or children’s, the substance and nature of the material in the middle- 
sole, and the kind of attachment; but three tHings'are important, since 
it should be put on quite true as regards the amount of margin beyond 
the feather at the toe aSJ on either side, otherwise it will be ex8e«dingly 
difficult to put the -.ole on true; the bottom should also be made quite 
fi.-t, since if this is not done now it will be more difficult afterwards, even 
if it possible ; the middle-sole must also be cut across at a suitable 
angle, correct length, and proper bevel as explained in § 320. The 
method of fitting the shank will depend upon the kind of shank being 
used, but it must be fitted up against the bevel of the middle-sole and 
extend back under the heel far enough for strength, otherwise the best 
of shanks wilt be as useless as a spring the end of which is not fixed. 
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METHODS OF ATTACHMENT. 

350. For the purpose of contrasting the merits of the various attach¬ 
ments we may tabulate the features desirable in aB ideal boot , 

(1) Durability of attachment probably takes precedence, since without 

it the boot would not be serviceable ; under fair conditions it should 
cert-.inly last as long as the material in the upper. r 

(2) The attachment should not be injurious either to the foot or to 
the material in the tipper. 

(3) Generally jthe attachment should make the shoe reasonably 
waterp.'oof. 

(4) It should be sufficiently flexible to be comfortable*.nd to permit 
free exercise of the various muscles. 

(5) Cost of production caniiot often be ignored. 

(6) Sometimes the ease or difficulty with which it can be repaired is 
very important, at other times insignificant. 

(7) Lightness is sometimes a very desirable feature. 

(8) Some attachments may be considered “ideal" for one set of 
conditions, but be most undesirable if the conditions were changed. 

(9) Gracefulness in the product is an essential feature of an ideal 
method. 

351. The various attachments may, be classed under three headings : 
(a) Metal, (^) Wood, (c) Thread; they may also be divided into direct 
or indirect attachments, and horizontal or vertical seams. 

All metal attachments are “ direct," the sole beinj; attached to the 
upper, but if something were attached to the upper, stch as a welt, 
and the sole was then attached to the welt, it would be described as an 
indirect method of attachment. Metal attachments are always vertical 
yearns, the device used being in every instance vertical to the surface of 
the sole. When rivets are used the strength of the attachme^- will 
^depend upon a machine-made head on the outside, and on theinner 
side if the rivet is driven by hand, a burr must be formed to prevent 
the conical point working backwards. Machine-riveted boots are 
stronger than hand-riveted, since the rivets are always driven in at the 
correct angle, and in addition to this the point has two flat sides like a 
spear; consequently when this point comes jnto contact with the cup of 
the horn it Siirls up, so that a hook is formed which makes withdr^ing 
it almost impossible. If the head of the rivet is subjecijid to wear then 
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the strength of the attachment is soon impaired, but jf the boots are to 
have hob-nails then the heads of the rivets would not be so liable to be 
worn off, and with any but the most auitable’ieather for insoles they 
would be piore satisfactory than *!? screwed^ boot. FSveted boots are 
reasonably waterproof but very rigi^ and the tingles used in lasting often 
injure both’tho foot and the material in the^boot; it is the cheapest 
style of manufacture, however, ar^i being easy to repaift it is a popular 
attachment for low-priced goods where flexibility is of minor importance. 

► 352. Screwed boots are superior to riveted because the strength 

depends upon the thread of the screw; in principle the^e are th» same 
•hs ordinar;^ screws except that they have neithei*point nor heaB, being 
cut off close to tl^p leather as soon as the revolving head of «he machine 
has scjewed them in ; consequently they still grip even when the 
leath^ is worn down* very thin, but it is important that the il^les 
should be suitaljle.* The attachment is a rigjd onq but consiqlpred to 
be very waterproof; it is a little more expensive than She ■ riveted Jo 
make but is easy to repair; it is not suitable for light goods. 

353. Wire sewing is not a very popular method because unless the 
insoles are good they become unlevel, besides which the method is 
rigid and the steel wire .used, together with the tingles, are b*it^ in¬ 
jurious to the leather. The method .of sewing is as follows : a wire of 
sufficient lengtfrts dri .eti through the sole, and then the cup on the horn 
turns the point of the wire back into the insole, while on the outside the ■ 
point is turned down into the sole and curled in until it is out of sight. 

There are several other devices but of much less importance. 

354. Boots are sometimes made with wood pegs instead of metal 
rivets. Tingles aie not used when lasting the hand-made pegged 
boot, and what nails are used are only driven in part way, being after¬ 
wards withdrawn when the uppqr is secured in position by what is 
known as “ bracing ’’; a single thread is used, and only just a, sufficient 
number of stitches to hold the upper in position are put while the rest of 
the bottom is attached. It is neceifcary that good stout insoles be used, 
and the wood pegs must be well dried ; with a pegging-awl a hole must 
be made the full length of the peg since they cannot cut their own holes; 
the whole of the goint of the peg must project through the insole because 
it has no power to hold, for it is only the friction of the peg on the hole 
that keeps the boot together, hence the holes must not be made any 
larger than is really necessary. * If a false insole is used on the last it 
facilitates the slipping of the last when the boot is made, the false insole * 
would then be removed vid fl'o projecting pegs cut off with a special 
tool called a “ peg knife,” after which the insole would be made smoo^ 
with the peg rasp. Pegging may be done on the “ Davey ” pegging 
machine; the wood is supplied to the machine in strips, and from these 
the machine cuts the pegs. At one time the reputation of the pegged 
boot was second only to thl hand-sewn, but it is far less popular to-day. 
The attachment was used for'boots that were to be worn unrfer damp 
conditi^s, such as sea boots; they are considered to be less rigid than 
scxewea boo^s. 
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355. There ar^ many varieties of thread attachments. The “McKay” 
or “ Blake ” is a direct attachment with vertical seam. The work is lasted 
as already described, ami when the sole has been temporarily fixed the shoe 
is placed on the'born of the machinp' and sewn. The needle, or hook 
as it should be tailed, comoines theiiunctions of awl and needle; when 
it has pierced the sole so .that the barb of the hook is quite through the 
insole, then the thread (by one of several methods this must have been 
waxed, § 371) which passes up through the'horn and through the side 
of a tiny, toothed wheel (called a whorl) is rapidly made to encircle the 
needk, thus placing t)}e thread in the hook; the needle now ascending 
pulls up the thread, then, having reached its highest motion, descends,* 
but the thread instead of descending slips out of the barb of the needle, 
and a tiny rod with its end flattened out like a clasp quickly coyers the 
barb to prevent the return of the thread; in the meanwhile the shoe 
has been moved along the^ necessary amount fora stitch, and the needle 

now descends through the centre of the 
loop which it had previously pulled up, 
and when at its lowest motion the thread 
again encircles the needle, and as the latter 
ascends a loop is again pulled up, but since 
the tension on the spool thread is greater 
than the friction on the threSd from the pre¬ 
vious loop, the slack thread is pulled up 
tightly, thus forming a stitch as in fig. 126. 
The machines used for this style of bottom¬ 
ing vary considerably, although their essen¬ 
tial devices have changed but little; the 
Fig, 126. principal are :— 

(a) Device for wrapping the thread in 

the barb of the needle. 

(b) Device for cast off. 

(r) Device for tension. 

(d) Device for feeding the work along. 

(f) Device for changing the length of the stitch. 

Needles stamped the same size are not always the ^me in measure¬ 
ment, but they should always be used sufficiently smalf that the thread 
together with the wax fills up the hole. If properly made, the seam 
should be reasonably waterproof until tRe top of the thread wears off. 
It is flexible, easy to make and repair. 

356. The “ veldtschoen,” or “stitchdown,” has passed through so 
many stages that no description of it would correctly describe its production 
in all factories. The principal idea is that the edge of the upper (except 
just around the heel) shall be turned outward instead of being folded 
over the edge of an insole, and that this projectirjg flap shall be attached 
to the sole with a vertical thread seam. ThS heel part is always lasted 
as thoughtit were for Blake sewn, and therefore this portion must have 
an insole, The appearance of the stitdied portion is generally iffSproved 
bjPlotting aroufld a narrow strip of leather called I “welt,” ance it 
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imitates the appearance of one; the Shoe is not laste^ in the same sense 
in which a McKay boot is lasted, for the upper is merely strained forward 
on tha last and then three or four nails put 'in, usually at the vamp 
seam, the remainder of the lastifi^ being wne by tlfe pincers on the 
stitching maclsine. This method »f manufacture is very flexible, and 
the cost of* production is low, but the shoe^ are not as smart as the 
products of other methods of gianufacture and they* are not easy to 
repair. The method is restricted <10 the home trade io house shoes 
and children’s goods, but it is also used for outdoor wear in foreign 
counjries having a dry climaft. To enable a m<ye shapely shoe* to be 
*made, a Ijght insole is sometimes used, and th? lining properly lasted 
using an adhesive to fix it in position ; when this is done a^oe-puff can 
be use^ and better results be secured. Should an insole not be used 
it wiy be Recess^ry after the last is removed to use some sditable 
material to bring the foot up level with the welt which has been stitched 
around, otherwise it might be a source of aiscomfort. The imita^on 
veldtschaen is quite common; the method of production is first to stitch 
on the flesh side of the sole the narrow strip of*welting, the shoe would 
then be both lasted and sewn exactly as /or McKay sewn; it will be 
necessary to channel the, soles correctly for the acconlmodatio# pf the 
two rows of sewing. 

357. The iflanufitcture of the sewround differs from all other styles, 
since th§ shoe is made with the wrong side outwards and then turned. 
When made by hand, the stiffener having been fitted and the sole shaped, 
it is attached to the last with the flesh side upwards ; the sole should 
exceed the last in width around the forepart by an amount equal to the 
total thickness of the upper, but around the heel it must equal the 
thickness of the upper and the stiffener. The sole having been shaped, 
is par in a flat board and featherad, including toe and the seat—to the 
jxtent of inch, according to the substance of the upper. It is next 
tacked do'vn, and with a curved sewing awl holes are made where it is 
intended to take stitches; it is to bfi a horizontal and not a vertical seam, 
consequently the stiiches will be nearly parallel to the face of the sole. 
The amount taken up with the gwl must be sufficient to stand the strain 
of the stitch, an^ the point of the awl must come out at a distance from 
the edge equal to about two-thirds the width of the feather—unless a 
shoulder feather is userl. The^number of stitches to an inch will depend 
upon the class of work and size of thread to be used. There are generally 
about 4, but I have seen 16 stitches to an inch in some sewrounds which 
were lent to the Leicestar Museum. The shoe will be lasted with the 
lining outside, care being taken to secure sufficient heel-to-toe tension; 
the tacks used should not penetrate the sole far enough that the finish 
is thereby spoilt, neither must they be driven in all the way, since as 
the shoe is sewn they will be withdrawn ; it is usual not to sew the lining 
around the heel. When' tfie sewing is finished the seam must be ham¬ 
mered down and then trimmed, cutting away the excess ofrmaterial; 
when ^e last is w/thdrawn the wSibt of the shoe is first^turned, then the 
heel, and la^ly the forepart, aftdr which it njust be shaped by inserting 
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the last for the foqt opposite to tlutt on which it was made. The lining 
in the heel must be pasted and made to lie smoothly; it will also be 
necessary to put sometliing inside to fill up the space between the two 
seams, for which'felt should'^be used ^r preference, since this would not 
reduce the flexibility of the shoe ; 6ie shank should b« fixed to this 
filling, or “ false insole ” as it is often called. 

358. Many furnshoes are sewn ajl the way round, and are quite 
properly described as “ sewrounds,** but some turnshoes are not sewn 
round the seat, and in this case the heel part of an insole is fitted into * 
the heel of the slioe apd the seat lasted as'for McKay work. Thei;e can 
be no doubt that seats'’ made in this way are very much stronger, and* 
therefore fof the heavier classes of turnshoes they are preferable. When 
the seat is made in this way variously shaped heels may be attached, but 
sometimes only a single lift is put under the seaf of the sold—the front 
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Fig. 127. Fig. 128. 

of the lift in this case must be bevelled—and the heel of the sole can 
then be riveted round. If rivets are objected to, the seaf must be sewn. 

359. Many turnshoes are sewn by machine; this involves consider¬ 
able change in the preparation of the soles, since two channels will be 
necessary, one on the feather, which will form 'a shoulder against which 
the stitch can be tightly pulled without fear of breaking the seam as A, 
fig. 127, and a channel further in from the edge for the channel guide 
to travel in, and which will enable the stitch 
to be strained up on this side, as B, fig. 127. 
These channels, however, may be varied 
considerably; in fig. 127 the edge is split 
Fig. 129. then opened, and as a result the edge 

does not represent the full substance of the sole ; in fig. 128 this dis¬ 
advantage is overcome by cutting the channel at an angle, so that CD 
is the full substance of the sole; in fig. 129 a piece is cut away leaving 
a shoulder, a machine is then used to cramp or bend down this part of 
the sole in the direction of the dotted line. Tjje distance between E 
and F, fig. 127, should never exceed yj inch and with favourable 
■conditions J inch may be used. It is the distance between H and J, 
fig. 128, that is important, since the nearer H approaches J the less can 
the sole be worn before it is cut through. I have seen shoes where the 
centres of the soles have dropped out before the leather was worn half 
through its thickness, because of the depth of this channil. In the 
process of lasting the work must be bedded into the shoulder A, fig. 
127, and since that which is now next to the"^ last will, when the shoe is 
turned, bijeome the outside of the shoe, it<will follow that folds or pleats 
must be carefully avoided—in McKay work, however, the folding of the 
Biaxial which (^mes next to the last might not have Siny serious conse- 
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quences; it is also important that the material which is now next to the 
last be not strained so tightjy that when the shoe is turned the contrac¬ 
tion wjll be such that it causes the linitig tobe-jn folds. The shoe may 

• be sewn on the ordinary welt sewiflg machint if the wel*guide is changed, 
and in its plaqp a rest used, whichlholds th^ upper against the shoulder 
on either siOe of the needle for the formation of the stitch (see § 361, d).* 
In the selection of the thread judgment must be used, siqce the probability 
of the seam giving way during tne •sewing r^ill to some extent depend 

• upon the size of the thread, and it would not be wise' to usg a large 
thread if the material in the upper would only give a little wear,, 

•• 360. When the shoe is sewn, the lip of the channel li, fig. 1S7, must 

be laid down and any nails must be withdrawn, after which»the upper is 
trimmgd close to the stitches, but not close enough that the strength of 
the spam will be impaired; the work may be done with an ordinal^ knife 
or a machine built for the purpose may be used. The last having been 
slipped, the sfioes may be turned with ^he assistance of specially 
construrted machines, one for the heel, and another for the forepart* in 
the latter case the shoe is slipped on one horp and the upper is then 
rolled back over another one in line with it; the process is similar to 
that adopted in removing a tightly fitting glove from tl^ hand. , Second 
lasting— that is inserting a last that will strain the shoe into the desired 
shape—is rather teoious work, ana if the back of the shoe has been 

, exLcssively curved, or if the top of the slgoe stood above the last when 
the heef-to-toe tension was put on, or if through any cause the tension 
was excessive, it will then be difficult to insert the last and in consequence 
the back .cam may be strained if not broken; tnis danger is considerably 
' educed when the ‘Turnshoe Reforming Machine ” is employed, because 
a forme diminished in size is used, and is therefore easily inserted, after 
which this is forcibly expanded ,with the assistance of compressed air 
chambers; the machine is rapid, and when seen it is soon appreciated. 
Manufacturers whose trade is not large enough to justify installing the 
machine just described, may be interested in the adaptable jack supplied 
-by the " Tom Cant; Co.” of Leicester, which, although slower, is certainly 
a great improvement over the old method; its principle is similar to 
that in the foriyer machine, the expansion being effected with a screw. 
When the bottom-filling and shank have been fixed in, the bottom of 
the shoe can be mouljjed into shape and rolled—usually by machine, it 
being important that without Trurning the sole all wrinkles be removed; 
the seat must be made a good shape and also the toe. With a view W 
ensuring a close fit round the top of the shoe notwithstanding the strain 
which it has in marlufacture, lasts are sometimes altered in shape for the 
first lasting. The illustration (fig. 130) is from lasts supplied by Mesfrs. 
Creece & ’Son of Leicester; it will be observed that, in the last an 
which the shoe is made,, the difference between the length of the bottom 
line and that which would*be round the top of the shoe, is much greater 
than between similar lines in»the last used for second lastq>g; and in 
additieft the difficulty of tightly lasting the waist has been reduced. In 
the fi^t last the fullness is below the line of heel-to-to'h tension. 
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361. The ideal method of attachment is the hand-sewn welted boot. 
In making boots ob this principle the leather to be used in the insole is 
mellowed and moulded.to the t^pttom of the last; often the pincers are 
freely used, but tliis cannot be recommended since in wear there would 
be an undesirable amount If contraction; when leather js sfretched in 
this manner it should afterwards be allowed to dry thoroughly without 
restricting its tendency to*shrink. When the insole has been shaped to 
the last it must be feathered; the widtfi of the feather will depend upon 
whether g. specially close welt is desired, and on the nature or class of 
boot tfi be made ; it should not be overloeked that a wide feather on a 
very stott boot would fic undesirable, since it would then require a* very* 
special insole to keep the upper in shape, but more imgortant'still is the 
fact than an abrupt feather is much stronger to sew against, the orifice 
of the hole on this side being stronger. Sometimes either a ^small 




channel or a shoulder is cut on the feather to ensure a true line where 
the awl emerges from the leather, and sometimes a channel is also used 
where the awl is inserted in the leather; the advisability of this must be 
determined by the nature and substance of the insole, also the size of 
the awl and the thread; with brittle leather (wflieft ought not to be used) 
.it is unavoidable, and the same applies to insoles which are light in 
substance compared with the size of thread which it is necessary to use; 
the insole must be feathered around the toe, but the feathering of the 
seU will depend upon how the seat of the sole is to be attached. When 
the insole has been holed and the toe-puff and stiffener fitted and inserted, 
the upper will be ready for lasting. If the seat is to be sewn in, the 
bottom of the stiffener must not be reduced much-in substance, since it will 
not be lapped over on the insole. The theory of lasting will be exactly 
the same as for McKay sewn except that the tacks used will t)nly be 
driyen in far enough to hold the upper until the wellj is sewn oi.; the 




METHODS OF ATTACHMENT, 


361] 


!% 


pleats at the toe are therefore formed in a different way, but an endeavour 
is made to get the toe as free from pleats as is possible by the wipers 
in bec^machine lasting (§ J44), the process being first to divide the 
fullness at each side.of the toe, tiien to*sulidiviSe th^ new pleats, the 
operation bei^ repeated until al^ fullness ys disposed of. When the 
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upper is laslet^ th*c welt must be prepared; this is usually a strip of 
leather about ^ inch wide cut from a shoulfler which has been curried 
for that purpose; fig. 131 shows a section of the welt and the little ffcvel 
which is taken off to assist its fitting against the fejther; the direction 
of the stitch can also ue understood from the 'illustration; the method 
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Fig. 132. 

of making the stitch is shown in fig. 132, the two ends of the thread are 
used, both being put through the same hole, one from the right-hand 
side, .nd the other from the left, the process being repeated for each 
•stitch. When the welt has been sewn on. the excess of material at A, 
fig. 131, will be cut away to make the bottom as flat as possible, but 
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even then it will stand above the centre of the insole B; therefore this 
must be filled up (§ jfit), and whett the shank is fitted in, it will be 
ready for the sole—assuming for the sake of brevity that the seat is to 
be pe^ed. The sole must now be shaped, leaving a sufficient width 
betwien fig. 1133, and the uooer, that a row ofstitchinv mav be 
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placed without fear of damaging ,the welt-stitches. The sole is thus 
attached to the welt with a vertical thread seam, but as it is not directly 
attached to the upper it is described as"' an “ indirect ” method of 
attachment. It is the ifiost jJexSile method of making boots that are too 
stout to be made sewroupds; botjj, of the seams would' be water¬ 
proof if properlj" made, but hand-welted boots are expensive to make 
and to repair. ■ , 

362. Hand-sbwn boots are often imitated by machinery; they may 
be described as “ Goodyeal-welted,’^alter the inventor of the machinery, 
or they rfiay be ^escribed as " Machine-welted”. The principal differ¬ 
ences ‘bjtween the h«gd-made boot and the machine-welted are thet 
preparation of the insole and the making of the stitches. 'The ideal 
leather for fhe insole is the centre portion of a firm 'oak-bark tanned 
belly, since the fibre would possess the maxim,pm of nat^ire find be 
neither too long nor too short. The channels used would be similar to 
those in fig. 127 ; the outer channel at E is made about j”, inch from 
the, edge, and the thickness between E and M about ij ,its sub¬ 
stance ; between E and E there should not be less than inch nor 
more than inch'. For the purpo.se of finishing the waist without 
the stitches showing it is not’unusual to increase the distance of E from 
the edg^;; when' the boots have toe-caps thfe extra thickness of the 
upper would cause the sole-shape to be different in design from that of 
the last, and to minimize this difference the point E would be a little 
farther from the edge round ‘,he toe than at the sides; the machine 
which is used for cutting these channels has facilities for the ready 
adjustment of these differences, so that it would then only be necessary 
to press the lever with the foot for either the waist, forepart, or toe. 
Many boots are made with what is known as “ Gem ” insoles, which 
consist of leather insoles that are too light in substance to be used in 
the ordinary way, therefore only the'outer channel is cut, adhesive 
canvas being then bedded down over the upturned portion, PS, fig. 127 ;* 
the merits of this insole will depend ypon the nature of the leather, the 
thickness of PS, and the character of the boot; often the decrease in the 
utility of the boot is much greater than the amount saved by using a 
substitute for solid leather. The method of lasting has already been 
described in § 344. Several machines are used for sewirlg on the welt— 
both lock-stitch and chain-stitch—^and some of these have often been 
improved, but the principal devices of ohain-stftch machines are as 
follows:— 

(o) Heating device. This must provide not only for the waxing of 
the thread, but for keeping warm each pari of ,the machine with 
which the waxed thread comes into contact, such as thread rolls, looper, 
and needl#, otherwise they would quickly become coated with wax and 
this would n»ke it impossible to work the machine; gas is sometimes 
used for heating, but many modern machines .are fitted with steam¬ 
heating devices, and if a steam engine is already in use then the employ¬ 
ing of steafti would be economical and reduce the risk of the fhread 
being impaired by#overheating. 
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(p) A channel guide is important, because if the needle be correctly 
set and its point the right shape, then the channel •guide will indicate , 
where the point of the needle will come through ; it also serves to steady 
the work when the needle strike* it. • 

(r) A ^ell guide is necessary to feed the^welt and hold it in position 
so that the needle strikes through tlie groove which is dutat D, fig. 131; 
the stitch should lie in this groove, but the latter also assists in the turn¬ 
ing out of the welt. There mu 5 t ^Iso be an arrangement whereby the 
pressure of the welt guide against the shoe Is relieved .when the latter 
is carried along to form another stitch. . ' 

9 (d) A stitch-forming device. The seam beiag horizontal, {he stitch 

cannot hi made in precisely the same manner as the Mcl^ay, although 
the finished stitSh is identical; when the needle (which enters on the 
wel^ Side),has emerged from the insole, the looper with a jircular 
motion lays the thread in the barb of the needle; the other details are 
similar to thos6 in*the McKay except that there is no “ cast off ”. 

(e) A tension device is necessary so that notwithstanding the vaiying 
substance at different parts of the boot, the tension which is put on the 
stitch when it is pulled up, may be uniform. 'In hSthhand and machine 
work the strength of the seam does not so imich depend upon the number of 
stitches and size of the thtcad, as upon there being an absence of hifigoaction 
between the di^ rent parts which are sejvn together such as welt, upper, and 
insole. 

(/) 'The 'feed" which controls the lei^th of stitch should be variable, 
since it is necessary to increase the length with an increase in the size 
of thread used, otherwise there may not be enough material between the 
.stitches to stand the increased strain. 

When the welt has been sewn on, the tacks used to keep the insole 
in position must be removed, likewise the anchor tacks used for bracing; 
this may be accomplished by hafid or with the aid of one of the power 
• machines used for the purpose. The seam at A, fig. 131, must now be 
trimmed so that the sole can fit figt upon it as in fig. 133. In factories 
only making a small number of welted shoes this would be a hand 
operation, but if possible the “ Keighley ” in-seam trimmer should be 
installed ; the cutting device Consists of a fine toothed band-saw strained 
taut over two #heels; the machine is both rapid and true. 

363. It will now be necessary to “ beat out ” the welt; this is done with 
a small power hammir, the sfcoe being held so that the welt is supported 
on the side of a small horizontal disc—sometimes only a bracket—whicjj 
is bevelled to permit its thin edge fitting in at E, fig. 131. The disc 
revolves as the bo*t is ^oved to bring a different part of the welt under 
the hammer, and thus friction on the side of the upper is avoided. 
This “ beating out ” results in a slight compression of the welt which of 
course must be in temper, as would also have been necessary when the 
welt was being sewn on ;*the outline of the welt will have to be longer 
than the line where the sewjng is, and to assist it to stretch it is usual to 
make#i few small cuts around the toe. The seam at A, fig. 131, may 
now^te painted pver with a composition which should help to make it 
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waterproof. A seam-sealing machine is supplied by Gimson & Co., 
Leicester. « 

364. The filling of the bottom is an iihportant operation; it may 

precede the fixing of thi shapk, 'or it teay not, since this must be deter¬ 
mined by the material usetj, in filling the bottom: the objects of the 
latter operation ire;— • 

(a) The making level vi the forepart of the outer sole. , 

(^) To make it possible to secure Uniformity of surface in bottom 
scouring, and afterwards in' sole finishing. 

' (r) Ofi accoynt of the hollowness of .the bottom the foot would 
otherwfkt^ soon cause ting inside to be unlevel and uncomfortable. ‘ « 

(if) It assists in making the boots more damp-resisting. •’ 

(«) If suitably filled it should prevent the unpleasant sound caused 
by the surfaces of dry leather rubbing against .each othey. Several 
materials have been used, the selection being made in some instances 
to secure efficiency, but more often it is economy thdt delates. 

A waterproofed felt of good quality may claim precedence,since it 
never creaks, and is also cheap and easy to use; sheet cork is some¬ 
times used ; that, hdwever, which is most popular is ground cork mixed 
with a compound which is b«th adhesive and plastic when heated, but 
solid arifi waterpibof when cold; “ Besto ” and*‘ Arabol ” are two well- 
known compositions, but a special outfit is desirable with gither material 
for softening it, and filling the bottom. 

365. When the soles—whith are generally cut with a master-knife 
—have been bevelled in the waist (from the flesh side) they must be 
mellowed; if they were not reduced in this way they would appear 
stouter than in the forepart owing to the sole being raised over the 
shank through the centre of the waist. The machine used is known as 
a “ Shanking-out ” machine. It is now usual to apply a coating of 
rubber cement to the edge of the sole Ihal will rest upon the welt, and 
to that part of the welt upon •which the sole rests, and when the solvent < 
has evaporated the sole would be played in position, and then the boot 
—the last being in it—is placed under pressure until the sole is firmly 
held in position; there are several appropriate machines on the market. 

366. Many manufacturers now let the shoes go to the “ rounding ” 
machine, but for good work it is a great advantage to beit out the welts 
again; it does not take long, but it sinks the welt close to the sole so 
that the stitches do not at places sink intoethe weR. 

The rounding machine is one of the most useful machines in the 
trade,' since besides shaping the sole and welt it also cuts the channel, 
the expense of purchasing knives for each fast is therefore saved. 
The principal devices are;— 

(a) The guides which, working against the feather, determine the 
width of the welt. The narrowest part of the welt will be the waist, 
since it is usual, in ladies’ shoes especially, t<t finish this part without 
showing the stitches, but it must not be so flose that the awl cuts into 
the welt-stifches. With a pedal an additional guide may be. bijpught 
into.action, so that around the forepart the welt cap be left wider. 
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When it is desired, a Scotch edge attachment may be used, which enables 
the operator to trim the welt wide at the outside joint, gradually de- 
creasi^jg the width as it reaches the to^; it is brought about by a cam 
which must be adjusted according to the ske of the l^ot. 

(b') The cutting device is like ^ small cluisel—about J inch wide— 
which makts a series of slightly overlapping cuts as the feeding arrange¬ 
ments bring the next part of the welt against the knife. 

(r) The channel knife is adjfistgble as regards the distance of the cut 
from the edge, and also its depth; the knives are produced in a variety 
of shapes. • ^ 

• 367. When the channel has been opened (^*323) the wodr will be 
ready for’the stitching machine. So many machines are^n the mar¬ 
ket, with either of which satisfactory work can be done, and these vary 
so iBuch ii>their construction, that no useful purpose would be,served 
by describing either one in detail. The principal feature in a well- 
stitched edge is the appearance of the stitchSs; these should be uniform 
in length, and in the amount which they are sunk in the welt; hssnce 
the mechanisms which affect the length of stitch and the tension are of 
primary importance, speed being secondary. The stitch used is a “ lock¬ 
stitch" (fig. 79), the thread which shows'on the welt is usualh passed 
through a solution of gum, there being an advantage m so doing since 
in subsequent ope.ations it is less likely to be soiled. The shuttle 
thread is usually waxed (§ 370). 

Wh’en the cost of production prevents boots being made " hand- 
sewn,” they may be made by machine; if, however, the work is very 
heavy and is likely to be often worn under damp conditions the welts 
may be sewn on by hand, the remaining operations being performed by 
machine; the principal advantage is that the hand workman can use 
hcmn, but the machine would i^e flax, hence it is not unusual for strong 
boots to be made in this way. Although it is not admitted that a lock- 

* stitch can be equal to the hand-made Stitch, since the hole for the 
former must be made large enough for the “lock” to pass through, 
whereas the hole for the latter would be less than the size of the two 
threads, yet it is generally strong enough; and should it give way it 
can easily be jepaired, wherdas if the welt-seam gave way it would be 
difficult, and ft thould always be a principle in the construction of a hoot 
to make sufficiently strong any seam's that are subject to much strain in 
wear, the repairing of which ivouhi be difficult. 

In many welted boots, whether made by hand or machine, a middlg- 
sole is used in the fojepart between the welt and the sole; this has 
several advantaged since ;— 

(a) It would be more difficult for dampness to penetrate to the«feet 
(#) When the outer sole became thin the foot would not so keenly 
feel the unevenness of the footway. 

(r) The boot wouid»keep its shape better; in welted work there is 
always a tendency for the welt to curl upwards in wear, but this is pre¬ 
vent*! even with a very thin middle-sole, provided that Ae leather is 
firnf; consequSntly the boot does not so quickly lose its smartness. 
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368. Every good thing is imitated, consequently there are many 
imitations of welted boots ; the “ fair-stitche^ ” is a well-known example ; 
this boot is lasted as for, McKay,and then a middle-sole may he ayached 
by the McKay ntpchine; after the scAe had been temporarily fixed, it 
would be stitched to the edge of thf middle-sole and thp waist of the 
sole then sewn on the McKay. Sometimes instead of a "middle-sole 
only a narrow strip is sewB on, the welt^being held in position by a welt- 
guide attached to' a Blake or McKay machine ; the welt is shown in fig. 

134 ; the forepart may be filled as in § 364. 

Shoofing boats or other heavy footwear may be lasted as for McKay, 
then wnun the bottom'Aas been filled, a through middle-sole extending* 
to the back,of the heel may be attached either by machine-riveting, 
screwing, or McKay—preferably either the first or second; thp sole 
would ^hen be stitched to the edge of this middle-sole. It i; descptbed 



The WeLt. 



as an indirect method of attachment, of great durability, its efficiency 
being but little impaired even when it is necessary to re-sole the boots. 

369. For methods of direct attachment, soles may be temporarily 
held in position by any one of four different methotfi. High-class 
ladies’ light shoes often have the soles cemented ^on ; it is not denied 
that it is the most expensive method, but ft is claimed that there is no 
rjsk of •breaking the needles when sewing, or of nails working through 
and hurting the foot; neither is the appearance qf the forepart impaired 
by the marks of sunken nails. Sometimes for lighf soles the staple- 
taclaer is used ; this machine cuts and points a staple, and then drives 
it in ; the wire, however, must be sufficiently soft that the machine can 
work it, the result being that it may not be strong enough to penetrate 
hard soles. , When staples are used they may bt put in the^cbannel, and 
the finish of the bottom will not then be impired, but the'y often cause 
the thread to be cut through during sewing. When the wir^grip 
machiqp is used, the short lengths of corrugated wire, r^hichjire c8t as 
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needed from the coil, are placed in. positions similar to those used for 
the draft tacks in the forepart, only farther in from ithe edge than the 
channel; the driver is adjusted sufficiently low, that the wire is sunk far 
snough below the surface to prewnt the fiiiish Seing affected except by 
the small purjfture due to the wi{e. Whetj the leather in the soles is 
hard, the ‘“taper nail ” machine is generally used; theffiails in tfiis case 
we cut from ribbons of steel, the width being identical with the length 
of the nails, which are shaped lite^n isosceles trianglb, the base would 
be cut from one edge of the libbon for the ffrst nail and from the other 
edge for the next. 'I'he machine may be fitted with gither a 7 single*or 
ioufile head ; in the latter case two widths of fibbon are usqjl *so that 
two lengths of nails can be used, the longer for the forepart and the 
ihortej for the seat. Usually the operator does not use a guide for 
nailing the* latter, which as a result is often unsatisfactorily doje, but 
;here are factories* where an adjustable guide is fixed to the machine and 
the heel of the shoe rested against it; tf 4 s ensures the nails being a 
uniforii* distance from the edge. « 

The seats of soles on extra heavy work are generally attached either 
with the riveting or screwing-machine. * * 

370. The Theory of Waxing. A threSd for hand work is made from 
many suands, and it is ifecessary to twist these so that fhe frictidhinstead 



Fig. 135. 


of I .ing continuous on any onj strand may be shifted to another, for 
, example, the friction at A, fig. 135, is shifted to B and then to C. If 
a similar amount of each strand was subjected to uniform friction, the 
stretch of each strand would be similar, but when many strands are used 
then the friction would not be uniform, and those strands with most 
friction would be stretched mosf; this would make it impossible to use 
the thread, sitjfc the strands which stretched in length would double up, 
afid cause an increase in girth at that place, the obstruction probably 
resulting in a breakaire. 

(a) If, however, a wax i? used, it will cement together the different 
strands and prevent their unequal stretch. It may be remarked thjjt 
cottons and threads u#ed in upper-closing machines are often made of 
many strands an<?that they are not waxed, and yet do not loop up; this 
is true, but the strands are specially twisted to overcome this diffiwilty. 
(See § 172.) 

ip) There is always a considerable amount of faction »et up when 
the thread i^ passed thfbugh a small hole, but by using a suitable wax 
this friction is considerabl)»leskned since by binding the fibres together 
the Sameter of the thread is reduced. Wax also lessens the wear on 
the threa4 by acting as a lubricant. 
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{c) In a thread there is always a tendency to contraction on the 
release of tension 7 this would make it difficult to obtain a tight seam 
apart from some device, to lessen or prevent this slipping bacl^of the 
thread after pulliijg up the stitcf), but*this useful purpose is also served 
by suitable Wax. 

{d)’ Wax hel{)s to make a seam waterproof by cementing the stitch 
to the leather and filling Sny space, if such there be; it also helps to 
preserve the thread from damp and, from the fine sharp grit which in- 
cqntrovertibly often does cbnsiderable damage to the thread. 

Wax Should possess stickiness and have as low a melting-point as is 
consistent, with cleanliness in use. Brittle wax is dirty to use and soon • 
leaves the tlyead; soft wax is best as a lubricant, hard waxes'strain the 
leather and weaken the thread ; hence threads allowed’to hang ftf some 
time bj-come weak because the volatile part of the greases having ,been 
oxidized, the wax becomes hard and brittle. 

371. Machine Waxes. 'Threads with a soft finish do not strain the 
leather so much during sewing, and less tension will be necetsary to 
make the thread lie flat on the material, but such threads have consider¬ 
able elasticity, and to obfein a tight seam so much tension may have to 
be used that the thread is thereby weakened. When there is much 
elasticjljf there is'also considerable contraction' upon the release of the 
tension; therefore when the Blake needle after reaching its highest 
motion commences to descend, the contraction may cause the thread 
still to remain in the barb of the needle instead of allowing the shank 
of the needle and the cast off point to pass down through the loop, the 
result is a missed stitch, but wax, by preventing the contraction of the 
thread, overcomes the difficulty. 

Soft threads are always loosely twisted and are oTten split on the barb 
of the needle, but this also is corrected with a suitable wax. (See also 
b, d, in § 370.) 

Hard Waxes. This is a Very serious defect, since when it is neces¬ 
sary to have the horn of the machine unusually hot so as to keep the 
wax sufficiently soft to prevent the motion of the whorl from being im¬ 
peded, then the strength of the thread may be impaired ; it should not 
be necessary to heat the wax above 75° Cf 

Sa/t Wax. Wax may have too low a melting-poin*^, through there 
being too much grease or oil in its composition; wljen melted this would 
be very thin and likely both to splash and io make the work and hands 
o,f the operator diity ; such wax would not prevent the contraction of 
the thread, hence it may not leave the barb of (he needle, or even if it 
does, yet the loop may fall to one side so that the cast off point cannot . 
entae, thus causing a stitch to be missed. 

372. Assuming that the shoes have been sewn or stitched the next 
operations will be chknnel-closing and bottom-levelling. 

First of all the soles are wetted, for although the shoes may have 
been sewn before the soles had become qaitesdry, yet thdy are not in a fit 
condition fci channel-dosing; clean water should be used, oth*-wise 
77)ay becstained; the Sest and possibly the quickest method 



METHODS OF ATTACHMENT. 


271 


373 ] 

is to hold them against a revolving.brush which is in contact with a 
supply of water, since it avoids the wetting of the uppers. The shoes 
should^ow be allowed to sfand until t]ie leathjr is mellow, this being 
essential for the proper closing c# the channel. Sho|5 that have been 
made welte*d, yill still be on the last, and thgse will be considered first. 
If there is touch wax in the channel—there ought not fo be—^it will be 
-an advantage to bone it down; the lip of "the channel should then 
be worked back until the channel is completely covered, usually this 
is not difficult with the mellow leather generally used for welted work; 
it may be done with the keerxedge of a bone, or a piece of hafd^wood; 
*often the bottom of the shoe is held against the side of a jevolving 
wheel thaf has raised ribs (the patterns vary) usually of b]jiss, or gun- 
melal Jo avoid slains. The edge of the shoe may now be forced to- 
wardf the asntre of tke bottom by holding it against a wheel tl^ edge 
of which has raise*^ ribs, otherwise a shoulder stick may be employed ; 
this would be‘about 16 inches long, and^bout i inch in diameter 
made from either of the hard woods, such as box-wood ; a shoulder 
would be cut into it—at about 5 inches from the end so that it 
could be fitted against the edge of the shoe ahd set it up square with 
the assistance of friction and pressure. The bottoms of welted shoes 
are levelled on machines having a spindle to hold th? last in jJosition; 
the bottom is then rolled with either one or two cylinders; when only 
one is used it is generally more or less concave so that the edge may 
-eceive\he full foice of the pressure ; when two cylinders are used they 
are less concave and are placed end to end, they then adjust themselves 
to the cuivature of the bottom. 

373. The channel-closing and levelling of shoes other than welted 
or sewrounds is perhaps less satisfactory, since already the last has been 
reuir ed from the shoe, and it^is not often that the same last could 
easily be re-inserted; most of the machines in general use do not employ 
’ lasts at all similar to those on which boots are made, but “ feet,” and 
often the same foot is used for .boots made on very different lasts; 
usually each fool lias also to do duty for more than one length size; 
it need not therefore cause any great surprise when the finished shoe 
is found to have little, if any,*resemblance to the last on which it was 
made; but it ii difficult to understand why money should be so lavishly 
spent in purchasing ^le very latest creations in lasts, and then to allow 
the benefit to be lost througH a want of care in the levelling department. 
The feet used should always agree with the last in— 

(a) The. pitch of tl^ heel (§ 25). 

{») The positi*! and angle of the joints. 

(V) The spring of the toe (§ 28). 

(J) The length size. When the feet used ar^ much shorter than 
the shoe, and the bottom is levelled by rolling, then the toe of the shoe 
will be bent upwards through there having been no support at this part 
when it was rollfed. • * 

Siloes sewn on the McKay machine are often strained <Jbt of shape; 
this Is not always the fault of the operator, but is more often the result 
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of badly moulded bottom-stock; insoles that are not moulded to the 
shape of the last Y/hen mellow cannot be expected to retain the form of 
the last, and if while tjie soles are in a mellow condition- they ^re not 
blocked to the .^ape of the bottom# of the last, then the process of ' 
sewing will not mould the,heavy sol/ to the shape of the lighter insole, 
but the latter \#ill be brought to the imperfectly moulcled' outer-sole; 
it would not be just to blame either the machine or the operator if suafc 
bottoms differ from the shape of tlje 'last, for as we have already seen 

319) leather cannot be hioulded while it is dry, yet how could it be 
wetted \fhen th* boot is made? With the better moulding of bottom 
stock th^re would be tsss complaint of the sewers spoiling the shape of* 
the shoes, apd indeed no more should be expected from tHe levelling 
machine than that the boot should be restored to its shape previous to 
sewing 

374. It is very important that the surface ot thd sole (especially at 
the channel) should be frte from unevenness, since in' the process of 
bottrom-scouring the rollers on which the abrasive is fixed- cannot 
adapt themselves to an unlevel surface; hence the high places might be 
scoured through the griin before the hollow places are reached; this 
would affect the finishing (chSp. xxxvi.) and therefore should be avoided- 

The'various Aachines may be classed in thlee groups :— 

(a) Those having rollers. «> 

{b) Such as exert direct pressure over the whole of the bottom at 
the same time. ^ 

(r) Machines using direct pressure, but only on one part of the 
bottom at a time. 

Those in the first class are the least satisfactory, since they often 
produce very “ round ” bottoms; for riveted work they should never 
be used as the motion has a tendency to make the boot less solid. The 
second class includes such machines as the “ Epicycle,” the “ Atlas,” 
and the “ Cyclops ”; they afe used for the lighter and medium classes ‘ 
of boots, and provided that the forms are correct for that particular 
substance of forepart and waist, then satisfactory results are possible. 

The “ Hercules ” machine is without controversy the best in the 
market for heavy work, since the pressure although direct is only 
exerted on one part of the bottom at a time; the foof on which the 
boot is placed and the “ form ” which fits on top ^f the sole, both have 
an oscillating motion so that the pressure®travels from heel to toe and 
t)ien back. 

375. When channels are cut with a very long lip it is often difficult 

to cause them to lie down, because in drying tne gtain contracts and 
the dip curls up ; to minimize the probability of this occurring, after the 
channels have been wetted and when they are quite free from all sur¬ 
plus moisture, they may have a coat of rubber cement, then when the 
solvent has- evaporated the channels may beolaid; with good cement 
they should be secure, althoughi^n wear* thei thin lip may quickly wear 
off. *■ - , *> 

J7£. An operation which is oiten omitted, althoughjvery important, 
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is the rounding of the heel seat. When square stock is used for the 
soles—as for welted work—^len the heel part of the’ sole may be so 
unlike tjje heel of the boot that, notwitl^tanding# the use of a guide in 
nailing the jeat (§ 369), it is necessary to sftape this pStrt to assist the 
heeler in putting the heels on cor/ectly. It* must be conceded* that 
when the sea’t of the sole projects more on one side than on the other, 
^ \f the soles project uneven ampunts at the seat, then it is not easy 
for the heeler to maintain uniformly of pitqh, or avoid the heels in¬ 
clining to one side. When the seat of the sole has been pieged th» 
“ heel^seat rounding machineis almost indispensable. 



CHAm'R XXXI. 

' , HEELS, HEI?V.BUILDING, AND HEEL-ATTACHING. 

377. Heei.s vary in their shape, the following being the description of 
thosejfit present in general use:— 

(a) The “ Square ” heel is used on men’s, boys’ and gins’ boots, but 
not on women’s unle.ss thet. heels do not exceed 1 inch in height. 

The “ Military ” heel differs from the square heel by being more 

than I inch high,the'top-piece 
being smaller and placed 
further forward. It is not 
often that this heel exceeds 
11 inch in height and its front 
should be perpendicular to 
the ground when the boot is 
being worn. 

(c) The “ Cuban ” heel 
has a top-piece which is 
shorter from back to front 
than that of the military heel; 
it is also placed a little further 
forward and the front is “ cu^ 
under ” instead of being per¬ 
pendicular ; its height varies 
between inches and 2\ 
, inches. 

{d) The “Louis” heel is illustrated in fig. 136; with a special 
machine the heel part of the sole is split, one portion—the flesh side— 
is then continued backward to form a fo^ndatioA for the heel, and the 
other part—the grain side—is fastened up the front, its extremity being 
“^caught underneath the top-piece. The machine shown^ used for 
clamping the leather to the heel while the cemtAit is^settingT^ijm|^es, 
wjth kid-covered wood heels, the part of the sole which exfi&^p the 
front is stitched with silk to the kid covering, but more ofteijipe stitch¬ 
ing is only an ornament, the leather being cemented up the»nt. 

(e) The “ Mock Louis ” heel is similar tg the Louis.Jtej|fas regards 
its outline at the back and its shape p. the front, l^pj^Jm^LSole is not 
split, hentiB no portion of it is brought up*the breast. 

■ J78. Heels ye nof always^ built in the same w%ysOiffliS|ties an 
adhesive is used and this gpay, or may not, be assisted witli h£is. The 
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lavish use of paste made from flour cannot be recommendedf it is not 
necessary, and often makes the finisher’s work hardef since dry paste is 
very difficult to stain, and ft is well Ijnown th^ such heels are more 
liable to mildew since there is thfti presenf something for fungi to feed 
upon. If "in the case of heels having ve»y thin seats it is deemed 
advisable tcf take some precaution to ensure the thin edges of the lifts 
aK)t cracking, then the lifting may be mellowdd by dipping it into thin 
size, after which it should be alfovted to drain for at least forty-eight 
hours before the heels are built. The correct way to build heels so that 
they do not “check,” is to make sure that the edges of fhe lifts*a»e well 
%ompress^d; this will not be if the cup at the bottom of the h^l is only 
formed by‘compressing the centre of the heel, but if the cup is formed 
by usin^ either of the devices referred to in § 296, then the machine 
will liave ai'^opportunity to compress the external part of the he«l with 
at leak as much .compression as is used for the most hollow part of the 
cup. When endeavouring to produce light# weighing heels it is often 
overlooked that the unnecessary material in the centre which reqtllres 
such excessive compression to form the cup, could \jith advantage have 
been saved, since the heel would then weigh less and not have cost so 
much. The chief argument in favour of using adhe^ves is t^at nails 
are not then so necessary m building the heel if it is to beattachecf from 
the outside, consecj aently the attaching nails would not be deflected 
thiough stiiking one of the building naiLs^ 

379. *Beforc describing the building of the heels it is advisable to 
refer to the methods of attaching them, since the latter governs the 
former. Heels may be attached from the insiue, the nails being driven 
through the insole into the heel, or they may be attached from the out¬ 
side, the nails passing through the full height of the heel and forming a 
bur o" the insole. When heels tye attached from the inside they must 
be made solid during the building and compressing; the nails which 
•are used in building must be burred at th*e point to prevent the lifts 
springing, but the nails used for attaching the heel to the shoe need only 
penetrate tHe heel far enough for security. The heels in this case may 
also have the top-piece fixed before attaching the heels to the shoes; 
they may also be breasted antf scoured. It is a very great advantage 
when the last two operations can be performed before attaching the 
heels, since there would be no fear of marking the shank of the sole with 
a long seat lift—a mark somrtimes difficult to remove. More skill is 
required to breast heels after they are attached, since there is danger 
of cutting’*through the sqje, and should the shank be more arched than 
usual it may also b^necessary to finish cutting the bottom lift with the 
hand knife. It is indisputable that the front of the heel could more 
quickly be scoured against a cylinder (such as the harder of the two 
bottom-scouring rollers), than against the cone-shaped, heel-scouring 
device; the method ther#ore economizes labour, skill and abrasive. 
When heejs are sfttached fre^p the outer side, they are not ^ften sub¬ 
jected % so much compression previous to attaching because few—if 
any—fiails are u 5 ed, and without nails the heel would not retain the 
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compression. When these heels have been attached, the top-piece must 
■ be nailed on. ' 

. Until quite recentl); the inside attaching was used for ladies’ work 
and the outside rattaching for men’s,' boys’ and girls’ work, bm many 
firms have now adopted the former method even for low heels. 

380. The building of heels should always be done in moulds since 
it is then so much easier lO build a high heel correctly, for if the lift' 
are placed against the front of a njoiild and centred by the cup, any 
quantity of heels could be produced, the lifts in each heel having abso¬ 
lutely the same amount of pitch, and it must follow that if moulds are 
necessary for high heals then they are advisable for lower ones, evert 
though for the latter they may not be so essential. The employing of 
moulds enables lifts to be used that are the minimum m size, since each 
one is correctly centred, and sometimes a visit.-to the h»el-trimming 
department affords ample evidence that economy copld be effected. 

381. The lifts in any line of work should if possible be of similar 
character, otherwise it will be difficult to secure uniformity in colour and 
burnish; to place different sorts of lifting in one heel is to work on the 
assumption that all hecks could be perfectly finished in the same way, 
which obviously js a fallacy, for if soft lifts and hard lifts are both put in 
the same heel, then whatever method may be used, the soft lifts cannot 
be burnished to look like the hard ones, since the former cannot be 
excessively burnished without the latter also having the extra burnish and 
these are more su-sceptible than the others. 

When pieced lifts are used those forming a layer should be uniform 
in substance, otherwise the heel may be higher at one part than at another, 
unless it is made level by one part receiving greater compression. The 
number of nails required must be determined by the number of pieces 
in the heels, since obviously each separate piece should be secured, but 
the nails should not be placed where they might interfere with the 
attaching nails; the nailing as affected by the method of attaching the*' 
heels is referred to in § 379. 

When the seat of the heel is very thin it is advisable to put the grain 
of the lift toward the seat of the sole, because when tanned leather dries 
there is a tendency for the grain to contract, hence the thin edge of the 
lift would curl in the direction desired, and being the finest in fibre it is 
firm, whereas if this thin edge had to be product^d with the flesh fibres 
the result might be unsatisfactory. ' 

382. The machines used for compressing heels are very similar in 
principle; the makers usually urge the claims oj their particular machine 
because of the great pressure obtainable with it, yet upon reflection it may 
be«realized that such excessive pressure is not necessary, since the hand- 
s(@fn workman holding the shoe on his lap can build a perfectly solid 
heel; the secret is the tempering and preparation of the leather, together 
with the employing of suitable rands, so that instead of the centre the 
outside 0^ the heel receives most cdmpre,ssion; and* last, though not 
least, the nails are only put far enough in from the edge to preyaat them 
^owi/ig in the fihished heel. If the lifts are very we* when us6d then 
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the heels will probably crack, since leather swells with soaking and con¬ 
tracts as it dries. • 

When heels have T)een com[yessed tlyse which are to be at¬ 
tached from the inside may have *the top-piece attach®^; this is usually 
done with *a sjjigging machine, which takes ats name ffom the kind of 
nail used, if being only a length of wire cut off from a coil without any 
•attempt to form either a head or a point. Wires of various shapes may 
be used, and the operator can regnjate the length of t^e slug; there is 
also a device for varying the distance between the slugs,' and to regulate 
the (jepth to which they are driven; the driver should'never t>» set so 
•low that the slugs cannot be scoured until all the«frain has tfeetwremoved, 
as this would mar the finish. 

Eitjier hand or power machines may be used for breasting the heel, 
the ijiethoti being—eacept for the mock Louis heel—to use n large 
gouge which has rije required curve, then with one cut this shapes the 
front. Many of the minor details vary with the various types of machines, 
the'device for holding the "heel, device for altering the angle at 
which the front is cut down, and the mechanism^by which sufficient 
force is obtained to cut it easily, quickly and smoothly, so that little, if any, 

' scouring will be necessarv\ Another important difference in the machines 
is whether the breasting ts commenced from the bottom of the libel or 
from the top-pRce, with the latter method there is often a difficulty, 
since the cup in the bottom of the heel wpuld vary with heels of different 
size, hence a series of rests would be required as supports for the heel 
when the front was being cut, otherwise the bottom lift would have no 
support against the knife. When the top-piece rests on the table of the 
machine and the cutting is commenced from the bottom lift, the cup of 
the heel is not disturbed, consequently it is left very much smoother 
than by the former method. , 

After breasting, the heels can with advantage be scoured, and if the 
•breasting knife is similar in its curve to tH^ bottom-scouring roll, then 
against this the heels can be lighily held. A fine abrasive should be 
used and much le,:s time will be required than would be necessary if the 
heels were first attached to the shoes. 

When heels jf the Louis h?el shape are used, the front will be shaped 
on a special machine of the heel-trimming type, or on a heel-trimming 
machine (McKay) wljich has an attachment for holding the heels, so 
that the fronts can be shapedAtn the same principle as the back of the 
heels. • 

384. Whether the h(|els are attached from the outside or inside the 
method is the sat#e, viz., the nails are placed in a stand or holder 
(sometimes automatically), and when the heel is placed in position ^nd 
clamped there the device is set in motion which drives the nails riglit 
in. Operators are not .unanimous in their opinion as to when a heel 
should be considered to'tfb straight, but admitting that the front should 
be at right angle? to an imaginary line, should this line be—^ 

(a)*Direct from heel to toe ? or, ^ 

(if Central between the joints ? or. 
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(c) Straight through the waist,.«>. the heel front square across the 
waist ? ‘ 

The latter is probably in favour, since although wi.th some^ sole 
shapes either method might be satisfactory, yet only the latter could 
alway%.be depeiqded upon.. ^ 

385. Machines are provided with a device so that when heels are 
higher behind than in fron'i there may be similar pressure over the whole» 
heel: where this depends upon ao operator adjusting a machine it 
should never bfe neglected, otherwise the front of the heel may not fit 
close t® the sole, and the heel may not stand flat through the back being 
unduly ct mpressed, bvs when lasts require wedge heels this should b# 
provided fog in the building and not be left to chance securing it by 
compression. The points of the drivers are shaped so that tfje nails 
piercephe heel in a slanting direction (for military heels) tro avoid the 
probability of their showing in the finished heel•remembering this 
they should be placed as n«ar to the edge as circumstances will permit, 
and'sufficicnt nails should be used to make the heel solid. Round nails 
with a machine-m^de head are used for inside attaching. When at¬ 
tached from the outside mails are used which are rectangular in shape, 
with a dull point ^.and no head; they are not driven in quite level, but 
left ptojecting about j'jj inch, the top-piece is then pressed on to these, 
which save it slipping during the slugging. 



CHAPTER XXXII. 


SCOURING THE HEELS. tiJC. 

• 

386. For the poocesses of finishing it is advisable that Idkts should be 
inserted to enable the operator to grip tbe shoe firmly without in- 
curftng th^ risk of spoiling its shape. Hinged lasts should affrays be 
used, since they cftn be inserted with less difficulty; the last should be 
similar^in design to the one on which tlfe shoe was made, otherwise 
the waist of the sole may not have sufficient suppcL, or thd last might 
strain the upper into a different shape. • 

The processes of finishing may be classed under two headings:— 

(a) Those which inaroase the efficient^ of the shop. 

(d) Those whi' h only improvi. its appearance. 

We have already seen that it is a disadvantage for leather to absorb 
water ♦juickly (§ 259), and that operations which tend to make the 
leather more impervious to the penetration of water must enhance its 
utility; nothing however beyond the rolling can be done to that part 
of the surface of the leather which in wear is subject to abrasive friction, 
because the part treated would be quickly worn off; but the edges of 
the soles, which absorb water so rapidly because of the coarseness of 
the fibre, can be treated to retard the percolation of the water (§ 395). 

The welt of the McKay can also be, similarly treated; and if the 
finish of the waist of the sole has the same effect then this should be 
classed as an operation for utility. Heels of boots are built of several 
layers, and the effect of wetting and drying is to cause the leather to 
shrink, and this would enable the moisture to penetrate to the heel- 
attachtng nailit and these being of iron would soon corrode and quickly 
destroy the nature of the leather, so that it could not hold the nails; the 
moisture would alst^cause Jhe nails to rust and by this they would be 
weakened. When the treatment of the front of the heels is such that 
it retards the absorption of moisture, then it should be considered a 
useful operation jn gdbds that are to be worn under damp conditions. 
It will thus be seen that operations which are for utility on one boot 
may not answer the same purpose on another should the conditioos not 
call for service. 

387. When work j^to be finished by machine, ploughing is usually 
the first oper^ion; the work <nay be performed either with a “split ” 
plough, a “ drag ” knife, or an “ American plough ”; in either of these 
too^ there is some protection provi(fed to lessen t^e probability of the 
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upper being cut, but the American plough excels in this respect, it being 
almost impossible, to cut the upper if the blade is correctly set; but 
beginners often have considerable difficulty 'with the drag knife. The 
object of ploughing thefSeat.is tb majje a true line round the Void by 
cutting away any Overhanging portions; it also enables the shiaH of the 
cutter no fit Close against 'the seat where the upper mtetj the sole; 
unless this is possible n correctly shaved heel cannot be obtained 
(for ploughing the forepart see § 393). • 

The principle of the machines usbd for shaving the heel is that of a 
lathe, the shaping tool is held in the machine and the heel brought into 
contactV'lth the revolving knives. The essential mechanisms include;—, 
The kniws: these "are not always on the same principle, some— 
the “Smith’’ and the “Ultima”—are moulded to the reverse shape 
desired in the heel; they are sharpened from the inside and the* shape 
of the ftimmed heel cannot be much affected thro'ugh j;he cu’^ters being 
indifferently ground. In other machines— e.g. the. “ McKay ”—the 
knives are flat pieces of stee^, sharpened from the outside, being,ground 
to a template, and careless work may result in the shape being altered. 
With either style of< cutter the angle of the bevel on the edge of the 
knife depends upon the grinding; the operator should observe the 
differegcr in the scsults prodJced with long on with short bevels, with 
hollow or with flat; the edge which produces beautiful results on heels 
built with mellow leather may be very unsatisfactory with wood pulp. 
When a burr is thrown up on the edge with a coarse grindstone' it is an 
advantage to take it off with an oil-stone, it does not take a minute 
and the edge will be both keener and stronger. When the blades ate 
ground from the inside they must first be removed from the cutter-head 
and a similar amount must-be taken off each t|ladc, otherwise there 
will be an unpleasant bumping when trimming the heels ; with those 
machines where the cutter is ground from the outside as in the McKay, 
the blades need not be removed from the cutter-head, hence the length 
of both blades will be perfectly true, and the disadvantages of bumping 
be avoided. In the interests of econoiny, the knives should be ground' 
as soon as they become dull, it will then not take long, and the work 
being always trimmed with sharp cutters, the scourer’s labour will be 
reduced to a minimum, and a considerable amount of abr asive will also 
be saved. Often through a want of thought the corners of the heels 
are not nicely trimmed; this is to be regfetted, •especially when the 
machine is provided with guards which enable this to be done,without 
nsk of damaging the upper, whereas there is no guard on the scouring 
machine. When heels differing in shape have be^ trimmed, then if 
the knives are ground from the inside it is only necessary to remove 
themand insert others, but if the knives are ground while in the cutter- 
head it is better to have a separate head for each set of knives, since it 
econpmizas^ time, There is a small guard for th^ top-piece to fit against, 
and this may be adjusted so that the knwes tnm in cl(^ to the top- 
piece or vketttrsa. Similarly there is a guard which enables th^ seat 
to be left full, or tritnmed close; this will vary with the okss of work, it 
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being customary to leave the seat fuller on heavy work than on light 
work; the nature of the leather must not be overlooked!, since in beading 
the seat mimosa-tanned leader or even oak-bark shoulders may sink 
, consWirably. . * * 

SomStimes the seat-guard has a swinging motion vftfich enables it to 
adapt itself lo heels which are not quite uniform in hfeight, or ^o the 
trying heights of the side and back of Cubaq, heels. 

A randing device may work in conjunction witlf the bell-guard; 
these, however, are not satisfactory, except for low square heels, since 
they do not always rand the Sfat at the same angle, thf latter^ varying 
according to the slope of the heel, which at tl^ back is co^i 3 erably 
more than»al the sides; in consequence of this the back of the heel 
would be randcd»at so great an angle that the sole wouft not fit as 
close^ flp to the upger as it ought. A separate randing dejice is 
generally provided^ it shapes the seat of the sole and that part of the 
heel which conses ifext to the upper, and wjjen correctly done it is of 
considerable assistance to the heel-scourer. , 

A well-made heel seat is the basis of good heel trimming, but when 
the two sides of the seat differ in shape or there are bumps around it, 
then the heel trimmer must not be blamed for poor results; as a rule 
moulded counters produce the best shape heel seat, Sinless tl* Jaster 
realizes the importance of the operrtion. 

The quality of the work accepted from the machine should be 
nothing te.ss than the best possible; the sfcourer can do the work which 
ihe trimmer leaves undone, but it will take him longer to do it with an 
abrasive, hence it causes delay and costs more for time and abrasives. 
The .speed at which the machine is run is very important; the object of 
great speed is to make the blow caused by the knife striking the heel 
less noticeable; if the speed is too low there will be a very pronounced 
seric., of tappings, but as the spt^d is increased this tapping becomes 
Jess perceptible; there is, however, a limit *o the advantage which may 
be gained, since the speed may cause the whole machine to vibrate and 
the effect be worse than the fault il was designed to correct. If three 
knives are used the speed of the machine need not be as great as when 
only two knives are employed; in the latter case 6000 revolutions 
of the cutter-hea#l per minute are generally considered necessary. 

388. When the heel has been shaved the seat should be mellowed 
and compressed, or as*it is termed “ set ”; this is especially important 
when the leather is soft, because at this particular stage it would not 
cause much inconvenience if the leather yielded more in one place than 
another, although aji attempt should be made to produce a seat that is 
perfectly shaped, since the scourer would then have two true Wnes— 
the top-piece and the seat—to guide him in hjs work; there is iBso 
the further advantage that when the seat wheel is put on the shape of 
the heel at this place will giot be spoilt as otherwise it might be; the 
operation is very^ften omitted netwithstanding its importance. 

389^ The object of heel-baouring is to produce a thorougWy smpolh 
and h^ heel suitable either for paddiil| and brushing or burnishing. 
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The principle of all heel-scouring machines is the same, viz., the 
heel is held against a revolving, broad-faced? wheel, covered with thick 
felt over which is temporarily strained an abrasive. The wheels should be 
broad enough that theWll height of Jhe heel can be scOured ft fence, 
otherwise more 'ftme will be necessary, and also more skill, Especially 
when the layers»of the heel vary in hardness; the rolleffi should be so 
shaped that the form of tlje finished heel depends more upon the acet^ 
racy of the machrine than upon the skill of the operator; when heels are 
curved this is very impoit&nt, as otherwise uniformity in shape may be 
difficult to maintain. 

Two grades of the ^brasive are generally used, that for the first scour* 
ing being the coarser; with this the marks of the heel-shauing knives 
should be removed and any parts which may have been inaccessible to 
the cutters should now be shaped. Similarly the second wheel i*ith the 
fine aorasive should remove the marks left by tfie coarse abrasive and 
produce a face free from scratches. ' • 

Jhe materials which are used for the abrasives vary considgrably in 
hardness and in fineness; in addition to this the foundation also varies. 
The latter may consist of stiff paper, or in the case of emery it may be 
of cloth, while some abrasives have a combination of cloth and paper. 
The Srvt is very liable to tear, therefore the koles made by the spikes 
quickly work large and the abrasive becomes loose over the wheel; the 
cloth foundation does not tear, but stretches, and this also results in the 
strip becoming loose on the Wheel; the combination foundation is the 
best, since it is the least likely to stretch and not so liable to tear. 

The coarseness or fineness of the “grain ” of the abrasive is the re¬ 
sult of successive “ bolting ” through meshes varying in size. In select¬ 
ing the grades for any particular class of work it should Ire remembered 
that the principle of the operation is not a cut but a knock, which 
chips or tears off small fragments. ‘The materials used for building 
heels are always less brittle Yhen wet than when dry, consequently it is 
more difficult to shape them by scouring, in proportion to their damp¬ 
ness, in which condition coarse abrasives would only make deep scratches, 
while very fine abrasives would only glaze the heel. If a very coarse 
abrasive is used on the first roll and the material in the heel is hard and 
tough then deep scratches will be made which will bffvery difficult to 
remove with the fine abrasive; but if too fine an abrasive is used for the 
first roll, the time taken will be long antj the c#st of the abrasive be 
high, since fewer pairs cou'd be done without changing. On leather 
heels it is not so essential that the abrasive be fine, since in this case a 
nap is produced that prevents the scratches shdwin^; the general prin¬ 
ciple is, the harder the material the finer the abrasive, since the difficulty 
of fcmoving the marks will-increase with the hardness of the material. 

The .Boost suitable motion of the shoe during heel scouring should 
be studied; 'sometimes it is easy to see that {he motion has not been 
correct, the tnost common defect being a flat place on thither side of the 
heel; thisi<s thecesult of taking the heel fci three sections, b^inning 
iritti, oae side, then the back, finishing with the seccuid side; 14 is so 
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easy to apply pressure when scouring the side of the heel that it ought 
, not to surprise us that it results in a flat place. The operator should J 
realize that considerable care was takgn when.Resigning fhe top-piece 
• and iti. ^hape should not be altAed by sdouring, buj.the only way to 
avoid this fs t^ go right from one corner of the heel to the other,with a 
continuous'swing, which must be carried quite to the corners of the 
k 4 ieel. * 

Often the work of the scourer js made difficult through the exces- 
> sive speed of the machine. It does not folfow that an -operator can 
morq work in a day because the speed of the machine hae been inijreased, 
•since if the rate at which the heel is reduced ha increased bjyond the 
capacity oT the workman, then he must use mote care in^bringing the 
heel ii^ contact with the machine; yet notwithstanding his cafe he may 
oftea redute the heek too much in some part and thus cause if to be 
necessary likcwise*,to reduce the other portion, thus the result may be a 
loss of time, tlood results will be difficult k) secure when the speed is 
such that it causes the whole machine to vibrate. The friction which 
results from excessive speed is also very liable to burn the material in 
the heels, and to avoid this scorching the operator must use less pressure, 
the result being that the work takes mose time instead of less. It is 
doubtful if much is gained by increasing the speed lAyond So% »evolu- ^ 
tions per minute. 

390, After the first .scouring sometimes the heels are wetted with a 
solution of iron sulphate; this dries and .shrinks the face of the heel, 
and since when several kinds of leather are used in the same heel one 
section may shrink more than another, it will be better that this should 
take place now rather than when the heel is finished, but the heels after 
wetting must be allowed to dry tho'oughly before they can be scouted 
. f.ie .econd time. Sometimes tj)e object of the sulphate is that it may 
act as a mordant (§ 400), but for this to be effective -.t may be necessary 
’ to use it after the second scouring and thdn lightly scour the third time 
since the mordant must not be ssoured off. 

When heels ire built of loose material they are sometimes given a 
coating of “ filler ” before being finally smoothed up ; excellent results 
may be obtained by so doing,‘becausc the filler may contain more shellac 
or dextrine than could be used in the ink without it showing grey. A 
thinner ink could aflj;rwards be used and only a light application would 
be required. • 

If work must be artificially dried, it is a good plan after the second 
scouring to give the hjels a coating of filler, then let them go forward 
past edge-setting*and the bottom-buffer’s “drier”; the heels wheri, 
finished will then be less likely to crack. 



chapter XXXIII. 

EDOT-TRIMMING AND SETTING. 

391. The object of finishing the edge is to increase the ef]|ciency 
of the Jioot by making the edge better able to res'st water penetra'^ion, 
and to improve its appearance by compressing it, and giving it a per¬ 
manent mould. The comp''essing and moulding is effected with irons 
whict are the reverse shape of the desired edge; a sketch is given of 
an iron in fig. 137 to facilitate its description. The part between A and 
B is called the “bed,” atjd it moulds that portion of the edge which is 
referred to as its “ face,” it is always measured in 48ths of an inch, the 
numbar Stamped the tool being the numbeV of 48ths. There is no 
* standard for the curve between A and B; it is sometimes nearly flat 
and at other times it is very convex; the latter would produce a con¬ 
cave edge which might be used on a lady’s light boot, although 
being less serviceable and less solid-looking it would not be considered 
correct for a man-’s strong boot. Between A and C the line may be 
quite straight and the angle which it forms with CD may vary con¬ 
siderably, likewise its length above the dotted line. The object of the 
lip is to assist in restricting the expansion of the edge and to burnish 
that part of it which is termed the welt. Sometimes there is a little 
rectangular shoulder on the‘ welt lip as at E, this being termed a 
“jigger”; it serves no useful purpose,except that it helps to make the 
e^e look light. Just by the “jigger” at H there is sometimes a 
tiny groove, which would set up at the extreme edge a small beading 
about the size of sewing-cotton; it is knCwn as the “jigger-crease”; 
there is a similar groove at J, this being known as “the crea.se” ; they 
do not serve any useful purpose except to defij^e the edges more 
sharply. Between J and K the “sole-lip«” or “sole-guard” may be 
quite flat, but sometimes it is convex, or it may be concave; should 
the only useful purpose served by it be to restricj the expansion of the 
edge when pressure is applied at AB, then the lengthtand the angle of 
the guard would be at the discretion of the designer, but when it is 
intenfled to produce a light-looking edge, the space between A and B 
may be less than the substance of the edge, and the margin of the sole 
■ be bevelled, in which case the bevelled portion- would be burnished 
with this part of the iron, when the length of the lip \nd its shape 
would then bfe important. To enable the too! to be moved bacllward 
^nd ftwward on the «dge without Scratching, it must hSve length*-as 
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at LM—as well as width; but if the pressure were exerted over so 
large a surface compressioit would be difficult, therefpre it is shaped as 
at NP; but without this curving it would be difficult to move the iron 
forwSrt because of the ridge betv*een tfie compassed and uncompressed 
portions’396). The tool as already described can lasily be “ milled ” 
to the desiaed’shape, but it is not yet ready*for use, betaltse the*iron at 
£'r is as wide as at QR, consequently no par| of the iron can be fitted 
on to the edge until the latter is»compressed, but if the lips on either 
side are rounded off as the dotted*line at (J this will give the iron a 



centre of the iroi^ST.* Fig. 137 having two lips would be described 
as a double iron. 

392. To facilitate the moulding of the edge with a tool lika that 
which has been described, it is necessary that the edge should under¬ 
go some preparation; and that the compression may be uniform the 
shape of the nippared edge shqjtld be similar to the setting iron which 
is to^e used. An illustmtion of the tool which would |ie employed 
is given in fig* 138. It is attachecbto a shaft aijd made to revolve 
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rapidly, the edge of the shoe is then shaped by being brought into con¬ 
tact with the revolving tool. The differerti parts are known by the 
same names as the same parts in the forepart iron (fig. 137), but more 
of the details are registered, on ‘the %de of the cutter; these ih<lude 
the length of the* welt lip (which is only indicated by a number, it 
being tilways tneasured in* 32nds of an inch)—varying*from “i ” to 
“ 5 ” ; the angle of the welt lip is the only part that is measured ii^. 
degrees and specified on the side, heno; it is sufficient to put “ 26“”; 
in practice they_ vary between 2U dnd 45°. The width of the bed 
measured in forty-eighths is only indicated^ by the top number as “ 9 ”. 
The cutter i.s made from one solid piece and always has sixteen blides.* 
When sh^-pening the futters two things are important; it nary be ob¬ 
served in thd illustration—but more easily in the cutttr—that the cut¬ 
ting edge of each blade is higher than the back of the bladg, ottter^wise 
it woulu not cut; a larger circle is therefore described by the cutting 

edges than by the tfkcks of the blades ; 
if however more is taken plT one 
blade than another, the edge of the 
blades will not then form a circle, 
and good work would be difficult be¬ 
cause of thei bumping which would 
result. The other irijportant detail 
is the angle of the cutting edge; if 
a line is drawn from the centre of 
the cutter to the cutting edge of one 
of the blades it will be seen that it 
differs from the angle at which the 
blade is sharpened ; the angle of the 
blade as it is in a new cutter has 
been* found by experience to be the 
most suitable, and when re-sharpen- 
be maintained; but this will not be 
the case unless the post on which thfe cutter is supported while being 
ground is moved along as the cutter blades wear away. 

Fitting up against the welt lip of the ciitter is a circular disc called 
the “ shield,’’ which runs between the upper and the s#le, and if the 
correct size is used it answers the double purpose of preventing the 
welt lip cutting the upper, and ensuring thjit the Svidth of the welt is 
not less than the length of the welt lip, since it keeps the cutter that 
distance from the feather. The shield should only be just large enough 
to prevent the blades of the cutter damaging thd upjj^r, otherwise the 
welt will not be properly prepared by the cutter and the stitch wheel 
may *ot then be satisfactory; shields are made in various sizes—from 
2 to 8—to correspond with the varying lengths of the welt lip and the 
alteration of the diameter as the cutting blades j»tear down. 

393. In the process of channel-closing and botton^levelling the 
edge of the ^niddle-sole may have become turled towards the upper 
so that the shield o^the cutter could not fit into the fjather, thetre- 



Fio. 138. 
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the cutter this angle should 
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suit being that only a part of the fac§ of the welt would be trimmed, 
i.e., the extreme edge, the jfart next to the upper being too low to be 
reached; the face of the ed|e, however, will be reduced-to the sub- 
‘StancdSfthe cutter by bevelling nthe sole.* To’correct these two de¬ 
fects it is usual to “ plough ” the edge with ^ hand-ploilgh (§ 387), but 
the operator mlist not under any circumstances plougl? fhe weH at a 
^ greater angle than that of the welt lip of the, cutter, because the face 
of the welt—nearest the outline'’ of the sole—could rfot then be pre¬ 
pared by the welt lip of the cutter, and the edge would be trimmed less 
than the full substance of the cutter. The angle of,the welt wh?n 
'ploughed should be between 10° and 15°, so thij^the shield cm run in 
the feathet where the upper meets the sole; the welt lip gf me cutter 
should then prepSre the face of the welt and make any finther reduc¬ 
tion ivKich (pay be necessary. ^ 

Sometimes th« edge-trimmer is required to use a smaller gauge 
cutter than thb substance of the bottom cjills for, in which case the 
correct thing to do is to use a cutter which has the welt lip at a greater 
angle (say 45°), the middle-sole is then reduced in tead of the outsole. 
If combination or self-wheeling irons are used,,the single of the welt lip 
on the cutter must agree with the angle at,which the wheel is set in the 
combination iron and thfc welt lip of the cutter shou)d prepare t^e full 
width oi the wait. 

394. The operation of edge-trimming should do more than prepare 
the edge"so that it could be compressea and burnished ; it should also 
correct some delects in the irregularity of the width of the welt, which 
may be caused by one upper being stouter than another, or possibly one 
sole may have been placed farther over the toe than another; some¬ 
times the soles do not correctly fit the last, or in attaching the sole it 
may have slipped to one side ; the operator should endeavour to correct 
the^ defects, but should never feduce the sole more than is necessary. 

The successful trimming of an edgo probably depends as much 
upon the suitability of the condition of the work as Upon the keenness 
of the edge of the cutter. When a knife is used by hand, the action is 
on the principle of a very fine saw, but when an edge is trimmed by 
machine the principle is that ro* a blow with a keen-edged tool. The 
resistance vanes according to the nature of the leather; a piece of 
mimosa-tanned leather does not offer as much resistance as oak and 
valonia would, but notwiths'-anding its resistance it must yield, although 
the results will differ, since the latter partakes more of the nature of % 
tear, and if the edge is,examined with a magnifying glass it will be seen 
that it is coarse, .whereas the mellower leather which offered less resist¬ 
ance to the cutter is comparatively smooth. Since the trimmed edge 
will be coarse in proportion to the comparative hardness and coarse¬ 
ness of the leather, it is usual to counteract its natural hardness by 
obtaining an artificial nxjllowness with wetting; it is, however, advisable 
that after wetting the edge should be allowed to stand so that the 
fibrespand tanno-gelatine "may absorb the moisture, and tilp quality of 
theiyesult whitfii can then be securetf*justifies the extra labour entailed. 
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There is, however, a limit to the ipellowness which is useful, for if the 
V leather is made so soft that it cannot stand against the cutter then the 
shape of the trimmed edge will be unsatisfifctory. When work is to be 
finfebed square-to-heef it can with advantage be trimmed befdrf it is 
heeled; usually’ nowever, either one or both of the sides of the waist are 
' roundfcd, and generally it is found necessary to finish wifn a hand knife 
that part of the waist which is by the heel. 

395. With the object of further Itaproving the appearance of the 
edge and helping it to retain this appearance in wear the edge must be 
nfade myre solid and more waterproof, for as left by the trimmer edges 
are too ^pft and open^ they quickly absorb water and then lose theit' 
shape; to overcome these tendencies the edge is compitessed and 
burnished. "By compressing the edge we mean that the fibres and the 
substance which fills the spaces between them are forced into a "smaller 
compass, the tool employed being the setting iron, already described 
(§ 391); this is moved backward and forward uponfthe'edge, consider¬ 
able, pressure being used, and thus the face of the edge is compressed; 
but should the iron be too convex then only the centre of the edge will 
be compressed; if on thf other hand it is not sufficiently convex then 
only the margins will receive the compression, the centre of the edge 
being, uatouchedj In addition to the compression which can in this 

• way be obtained it will be noticed in fig. 137 that there are two flanges, 
or lips—one to fit on either side of the edge of the sole ; these are 
important, for the face of the Adge rather than allow itself to 'be com¬ 
pressed increases in thickness; these guards, however, limit its increase 
in width, aad so, being unable to expand further, it yields to compres¬ 
sion in this direction (thickness), and is finally obliged to yield also at 
the face. This compression in the double direction to be satisfactory 
requires not only that the bed of the iron agree with the face of the 
edge, but also that the angle of the weft lip both on the cutter and on 
the setting iron be the same, and likewise the angle of the sole guard 
on both cutter and iron; more attention to these details would con¬ 
siderably lessen the edge-setter’s work. 

396. The impossibility of compressing leather while it is dry has 
been considered in § 260, and it is equally true in edge-setting; who¬ 
ever therefore would successfully set an edge must first Bting the leather 
into suitable temper, otherwise recourse must be had to filling the 
coarse edge with wax, or the body of a hsavy inic; yet even then the 
jdsult will not be equal to that which is attainable when the fibres and 
tanno-gelatine are in a suitable condition for moulding. It is possible, 
however, for the leather to be too sodden, when it (would not be able 
to stand against the pressure, consequently the edge would be pushed 
out 'Of shape and the friction would cause the tanno-gelatine to be 
worked out of the edge. 

Friction plays an important part in edge-sft<2ng, it is usual to com- » 
mence at the joint and work towards'''the toe, only ^small portion 
should be ipjulded at a Jjme, this through Ifeing compressed win be, a 

■ Ji(Bl4 law^r than the other portion?and as the iron is bqfog contintsalty 



CHAPTER XXXTV. 

INKS AND MORDANTS. 

399- The Inks used in finishing have three tujictions to perform : (a) 
to coloTir *1^^) to fill; (r) to assist the polish; and there are three 
typical inks in the market. 

English ink is a dye having very little—if any—bo^y, hence it 
is a clejin ink to use since there is not any “bloom” to smudge; but it 
does not fill the leather and con'kequently it will be neceesary to iron*in 
a wax for this purpose. It is very useful for shoes that are to be 
finished with a brown welt or coloured bevel. 

(2) American or Edge-ink is both a stain an(J a filler ; it has 

abundant “body” whicfl quickly precipitates if it is allowed to stand, 
and when it is tppiied to the boot tl^ ink dries, leaving on the surface 
a heavy Ijloom of a dark blue colour which easily rubs off, Whence it is 
not a clean ink to use ; the bloom when ironed in fills the edge and 
gives it an appearance of solidity, but heat is necessary to develop the 
colour of the dye. , 

(3) Black or New Process ink is more on the principle of a 
paint; it is not a dye and therefore after it has been applied to a 
smooth surface it could be wiped off without leaving much trace of its 
visit; when dry it adheres firmly, and it issthen capable of receiving a 
high polish, but it must be allowed to dry thoroughly before anything 
can be done with it; heat is not necessary to develop its colour, there¬ 
fore for stitched welts that are to be finished black it is very useful. 

400. Any of the above inks when made by different makers will” 
differ very mucji both in compositioij and quality; in addition to this 
the results which can be obtained with any ink will be modified by the 
conditions and methodTof using. , 

All leathers cannot be stained with equal facility; English ink for 
its staining power depends largely upon the presence of tannic acid in 
the leather; therefore cJie could not write with it upon paper; ^ is 
useless, however, for chrome-tinned leather, yet with pure bark-taiffitied 
mellow leather it m^ be perfect, although that same ink may not be 
sufficiently penetrating for dense hemlock leather. 

When any particular leather is difficult to stain it is not unusual to 
accept the service of a moAant, which is a substance in solution that 
has greater chemical affinity bofti for the leather and the stajp than the 
stain hft for the jeather; it therefore forms a connec^ting link or bridge 
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between the two. Leaf.her that is “starved^” or only partly tanned, 
does not staiii easily because of. the'small amount of free tannic acid 
present, under such circumstances it is an advantage to mordant the 
edge with a solution of tannic acid; this quickly penetrates and the 
iron ih the inkn&cting on'^the tannic acid at once stains the leather. 
Mordants are not necessary When Quick Black is d^ed. , * 

When the leather is J,oo dense for the ink to penetrate? it, then weak 
ammonia can be used with advantage, but if it is used after the first 
sck*ijig it has a tendency to,cause the fibres tb spring, thus causing the 
edge'to be bpen.' Should the leather be greasy, it is very useful, since 
it changes tjie'grease to a coap. 

Both ferrous sulphate and copper sulphate are used, "and either 
readily combines with tile frec^ tannic acid in the leather, H-husi causing 
the edge to be dyed considerably below the surface; ammonium ferric 
sulphate is, however, much to be preferred, being more ppwcrful. The 
regular use of a mordant ought not to be necessary, since it involves an 
extra operation, and if similar conditions always prevail a suila'ble ink 
could be procured, but when odd lots of leather arc purchased and the 
ink in general use is not satisfactory, then it may be an unavoidable 
. expedient. 

401. When determining the method of trChting the edges it should 
not be overlooked that they are much more difficult to jtain after they 
have been *compressed and made' solid, especially if the nature of the 
fibres has been changed thrbugh using heated irons, and w'hile with 
some leather no inconvenience may be experienced, yet with other 
feather and double setting it is 'an advantage to mellow the edge with 
a mordant rather than clear water; sometimes, however, a special ink 
is used. Leather varies so much that even the method of applying the 
ink which may be satisfactory with one leather, or with one ink, may 
require modification when either is changed. 

Leather which absorbs freely would take up so much dye that it is 
soon stained, and if the hard close leather could be made to absorb a 
similar amount, that might also bf; stained; therefore it may be stated 
' that the staining power of an ink will be modified according to the 
amount absorbed; and beqause of this, leather that is hard takes longer 
to ink if it is to be satisfactorily dyed. 

The staining power of an ink often depends ?,ipon its body, but be¬ 
cause of the closeness and hardness of some leather it is impossible to 
work into the edge enough of it to stain the edge; in the process of 
iroping this heavy bloom is only shifted from one place to another until 
it is removed by the “ rubbing off”; a 'large' quantity of heavy ink is 
not suitable for such leather but an ink that is nore penetrating and 
with less bloom should be used; soft and badly filled leather, however, 
requires an ink with much body, otherwise to obtain sufficient of this 
yesidue to fill it satisfactorily so much inkfwould have to be used that 
the edge trould become sodden. ‘ 

A uniform quantity of ink should be applied to the edgoi which 
.would be sufficiently inked when, instead of absorbing'b, a ntsidue is 
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left on the surface; if the edge is not evenly ^nked one part will dry 
quicker than another ancPthe result be very unsatisfactory. The brush 
selected should be very soft since it will hold a larger quantity of ink 
and also be less likely to splash when the hajrs spring back to their 
normal position after having been bent ftgaiqst the ed^e. The taethod 
of tsimming often afots the results which are attainalJlc with any ink ‘ 
(§ 394);*if a*lull culter has been used or the^dge been trimmed when 
dry it will be so coarse that an ink with moae tody yill be desirable. 

Inks that have much# bloom depend entirely upon the presencp M 
moisture and the application of heat for the developm^^nt of the aorour 
of the dye j if all the moisture is allowed to^evaporate l^fore the edge 
is ironed t^n the colour will not be improved with heat, "and if suffi¬ 
cient mjistgjg; i* present, but the iron nearly (S)ld, the temperature of 
the moisture will not be raised sufficiency to develop the colour fully. 
There must not, jjo^ever, be too much moisture, as then the filling iti 
the Ifeather woldd be mixed with the ink to the detriment of the colour 
of the latter; moreovdl- while thti leather is full of moisture the sedimjnt 
of the ink cannot be forced in, neither will it adhere to the saturated 
fibres of the leather, and consequently it becomes attached to the face 
of the iron and sets up a series of scratches until the tool is cleaned. 

402. Tu ensure an enen coat of ink being appliet^to the heel a soft 
camel-hair brush should be used ; an expert workman may do passable 
work with a poor brush, but with a better brush even he woqld probably 
he able to do better work and more ot it; when one thinks of the 
number of heels that would be inked with one brush, and the difference 
in the result obtainable with a good oi*e as compared with a commc* 
one, it is surprising that customem are found for some of the brushes 
which are sold for the purpose. 

Quick black is generally used on the heels, but it is difficult to ink 
the seat where it touches the upper without sometimes letting the brush 
gliue over the upper, and because of its adhesive power the black is 
very difficult to remove afterwards; therefore on the better classes of 
work it is not at all unusual to use a»special dye just around the seat, 
and a brush would be used similar to that used on the edges of th^ 
forepart (see § 409). 



CHAPTER XXXV.' 

THE PINISHING OF HEELS. 

C 

403. The methods of finishing heels by machine'mapbe"divided 
ipto classes as follows :— 

(i) Wl^ere a heated iron tool is used. 

(a) Where a revolving pad is used, the heat ^eing Supplied by the 
friction of the pad on the heel. 

{3) Where a pad is used as in group 2, there being in addition a 
device for melting the wax. 

In the first group many devices have been tried but not with much 
success, so that omy one machine, the “ Expedife,” remains in general use. 
The principle of the machine is that of a revolving wheel, having on its 
thick edge'twenty-four plates arranged in sjtiral form, each pjate being 
somewhat convex—so that fts edge shall not damage the heel—and 
mounted on separate springs to enable it to adapt itself to the shape of 
• 'hie heel; the plates are heated with_gas. 

An argument which may be advanced in favour of this method of 
finishing is that it permits the use of an ink which can be burnished 
while it is mellow; this is a great advantage, since such ink is more 
penetrating than Quick Bhck —which is very liable to wear off and 
leave the heel uncoloured ; it has also been seen that leather which 
has been subjected to sufficient heat undergoes a change which causes 
it to be more water-resisting than it otherwise would be ; and in addi- 
"tion to this the edge of the heel being subject to such heat and friction 
while it is mellow canrbe rendered more solid and more^ permanent than 
is otherwise possible. Leather board and wood pulp cannot be ironed 
wjien they are mellow, therefore Quick Black mVst be used, and being 
already sufficiently solid they do not*need further compression con¬ 
sequently the foregoing arguments do not apply; they are only applic¬ 
able to leather heels. " 

404. The second class is often descrlBed as the “ Friction ’’ method, 
since the Quick Black ink which is used contain#'an adhesive and this 
coating of ink is susceptible of a very high polish by friction. It is 
only a process for polishing heels that are already sufficiently smooth 
and solid, consequently the quality of the finish will depend principally 
upon the jcouring, next upon the quality of thefnk and how it is put 
on ; if these are satisfactory the polishing will not be difficult, * 

405. Much depends upon the pad; its shape shoufebe aj' (tear to 
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the shape of the heel as possible, since this would lessen the difficulty 
of ensuring that each part of the heel receii^d a similar amount of 
friction ; and in addition it would effect an economy in time, because 
when the heel was placed against the pad more of its surface would be 
in contact. The pad should be sufficiently s8lid that suitable friction 
can, be set up, but ^t should be flexible enough to ^aliow it to* adapt 
itself to^he ^rm of'the heel. Sometime! th* pads are made from^ felt, 
in which case they would be covered with* a tabric, or specially woven 
cover, the “ Riley ” patept cover often being used. • 

Sections of cloth have been employed, and over these a t(^er 
would be used as with the felt, but when sections of leather are used 
this woul^not be necessary. Leather pads’tjsed moretase than those 
which ^arecovepid, since an extravagant use qf wax may soon result in 
the pad being choked, when it loses its flexibility and its utility, 
whereas to replace “ Riley ” cover which was overloaded with wax thpt 
had lost its hptilre would not be difficult. When selectjpg pads the 
cost of the covers must not be overlooked, neither must the “ first 
cost ” nor the durability be ignored. The amount of •flexibility desir¬ 
able in the pad will depend upon the quality of the ink and hardness 
of the wak; as a rule low-priced inks have but poor holding power, 
therefore a softer pad ijiust be used to save the friction removing the 
ink from the heel; a soft pad however would not/generate sufficient 
heal to soften'a hard wax, hence thtj latter makes necessary both a good 
quality ink and a firm pad; whereas common ink can dnly be used 
successfully with a relatively soft wax ancl flexible pad. 

The usual method of padding a heel is first to bring a cake of wax 
into contact with the pad, using sufficient pressure that the wax leav%» 
the cake and adheres to the pad; the heel is next applied to the pad 
and the absorbent surface of the heel soon becomes covered with the 
wax, because the latter has more affinity for the colder heel than for the 
hotter pad. The heel should be perfectlyscovered with a very thin film 
of wax, more than this is a waste, since the wax cannot be polished to 
look equal to the inked surface of g. heel; it also involves extra labour 
since the excess must afterwards be removed. The motion of the boot 
in padding should be the most suitable to secure the desired result, 
hence it sho*!d be similar to that used in iMel-scouring, the swing 
being from heel-corner to heel-corner. The amount of friction set up 
will depend upon trfree things^ the elasticity of the pad, the pressure 
used, and the speed of the machine. When the speed is excessive the 
operator cannot use sufficient pressure to cause the pad to adapt itself 
to the shape of the h^el without setting up so much friction tfipt the 
ink may be removed from the heel or the wax be burnt by the heat 
that is generated. •On the other hand if the speed is inadequate so much 
pressure must be used that it will cause a strain on the pad and also 
take longer to do the wo^. Usually a speed from 800 to 1200 revolu¬ 
tions per minute is.satisfacton'. 

406. In the third class of machines a device is empl(^ed for using 
botj^^ pad |p 5 heat. In the “ Copeland ” machine an aSbestos roh is 
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used, this being heated with gas; the wax is held in a pocket and can 
be brought into contact bith the roller by pressure ,on a pedal; for the 
best results the pad should be similar to the shape of the heel. The 
advantage claimed for the machine is that harder wax can be employed 
On the heel. Quick bladk ink if used. ‘ 

The waxing wheel of'the “Harlow” machine is of iron an^ is 
mad^ to open with a hinge; 'the wheel is coverecf" with ^elt and over 
this a piece of- drill is stcr ined—as is the sandpaper in a heel-scouring 
machine. The heit is generated by a steel piece which fits on the 
wlils^ with an adjustable pressure; and there is also a device for supply¬ 
ing the wax'. It' saves the expense of gas, and allows the heel to be 
covered withta {lard wax without risk of removing the ink. 

In the “Apex” mpchine both the wax-pot and, wax-wheel ate 
heated by steam, thus saving lihe expense and unpleasantness' of gas 
aijd wear on the pad covers. <" 

407. Wljen the heel has been covered with wax it 'mutt be polis.hed 

by removing the excess; it is usual to do this otr-a brush fixed,to the 
saite shaft as the pad. When the brush' is too hard for the ink and the 
wax then the heel will be stripped, and in consequence it will be poor 
in colour; but if it is too soft, extra pressure must be usedthis will 
cause considerable bending of the bristles which may leave jjad marks 
in the wax on the Reel in addition to causing the brush to become very 
dirty. ■ , „ • 

One of the commonest faults of heel padding is the use of ap excess 
of wax; when this happens to be a very hard wax put on with one of 
the machines discussed above in § 406, then it is difficult to soften 
uftd remove it with the brush, and consequently such heels do not look 
as smooth as when they left the scourers; obviously nothing can be 
gained by using such hard waxes, it would be much better to use a wax 
sufficiently soft that without undue bending of the bristles any slight 
surplus could be removed; ft little good quality fake should then be 
applied, after which with a soft brush and a light touch finish the polishing. 

408. Waxes used for padding (b,lack) differ considerably in depth of 
colour, some being so grey that they detract from the appearance of a 
gaod ink ; bad colour wax is dear at any price. Waxes also differ as to 
their melting-point; tlvr"wax which is considered to feave the best 
polishing property being the hardest— Carnauba wax. This is usually 
softfned down with cheaper and less suitable wat&s, the disadvantages 
—in addition to loss of colour—being tfiat the heels may have a greasy 
appearance and a tendency to show every finger-mark; this effect would 
result,from using cheap beeswax; sometimes r&in is used to such an 
extent that-the heels are quite sticky. If a'piece of string is held firmly 
and drawn across some pure Carnauba wax and a sidiilar piece of string 
is then drawn across a common wax adulterated with resin its stickiness 
will be very noticeable. 

409. Fakes art- usually purchased ready fof use; ,lhey consist of wax 
—more or les^ pure—but reduced to a pasty consistency. Two classes of 
fake are in general use; in one class the solvent is turps^^and is*very 
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useful on inks or “ Russet ’’ because it helps considerably to brighten 
up the colour, and^he tarps being so penetrating, it soft ns russet and 
thus assists in the production of highly polished surfaces. For “Oak - 
lin^” or painted surfaces fake should be employed in which the solvent 
is less penetrating, soap being often used, for It hardly affects the colour 
if properly applied, ^nd it is less likely than turps to d^froy the adhesive- , 
ness of the mint; It can be used on ink or rueset but the results a^e less 
satisfactory than with the turps fake; but ift a russet K?- used for the 
waist and a paint for tlys forepart, a soap fake shdbld bp employed for 
both. Fakes are made both in black and*in white; one could ndt^se 
a Mack fake on a coloured bottom without soiling if, but a white fake 
can be ui^d on black without detriment; tfi^fefore if a b»ot is finished 
with a Jslac^ waist and russet forepart a white turps fake ^hould be used 
on both; but if the forepart were painted, a white soap fake would be 
used on the blacF Waist, lest a turps fake should spoil the paint 04 a 
black fake bd sm'eared on to the light forepart. 

In.edge-setting i? is an advantage to use a little wax m the form of 
a fake for filling the edge, since it is more readily applied, does no^e- 
quire so much heat to iron it in, and the excess is more easily removed 
(see § 402’). 



CHAPTER XXXVL. 

FINISHING THE BOTTOMS. 

• 

410. ScouRlN^ the bottoms has a twofold object, the jnorg^important 
being the preparation of the soli surface for the after-processes of black¬ 
ing, painting, or otherwise finishing; the second ol^ect is to make the 
bottom quit^lpvel, since even slight irregularities detract ftdhi the quality 
of the finish. Sole-leather consists of several layeft, three of these may 
be finished, but* they are not equally suitable ; the hyaline layer is too 
close and hard, and can only be stained with difficulty. The middle 
fibres are coarse and open and cannot be satisfactorily finishej by either 
of the regular methods. The grain fibres whjch come between the 
hyaline layer and trie middle fibre hold an intermediate position as re¬ 
gards fineness, and form the most s*titable of the layers fw either orthe 
finishes. It* is very desirable, that in the bottom scouring »nly the 
hyaline layer should be removed, but the dents and unlevel places are 
ojjen so difficult to reach that in tfce attempt the grain is scoured away; 
^nder such circumstances one has to choose between two evils; either 
the hyaline layer must be left in the low places or the grain must be 
scoured through at the high parts (.see ,S) 413). 

4ti. The principle employed in all bottom-scouring machines is 
that of a horizontal rotating Cylinder covered with an abrasive; some¬ 
times the rotary motion is supplemented with a reciprocating one, the 
latter being at right angles to the forgier, this is an advantage, since there 
is then no probability of the pronounced scratches which otherwise often 
'Sffow. 

There are many vaffeties of surface to the cylindersf including the 
following:— , 

J^a) Split cylinder, which opens like;a heel-scduring wheel, covered 
with thick felt. 

(i) Circular sections of leather set at right angles to the shaft; they 
furniah a very unyielding surface and are^generally only used for the 
coarse scouring. 

(c) Leather sections are sometimes arranged ptrallel to the shaft, 
when they furnish a very yielding surface, hence the use is restricted to 
the fine scouring. , 

(rf) Flanges df rubber passing around^the cylinfe in spiral form are 
sometimes used for the fine scouring. 

412. A considesation of more importance than thelyj^e of q^der 
298 
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is the grade of abrasive used. Generally two'scouring rolls are employed, 
one having a mu#i cd&rser abifisive than trte other, this economizes 
time, since the rough surface can nfore quickly be removed; but the 
abiasive must be carefully selected, since if. jj is too coarse the marks 
(especially on a hard leather) will be tiifiiqplt to remove with fine 
abteive. Leather<nust be quite dry tqbe buffed;*oTten the operator* 
is supphed trith an'apparatus for drying the^rottoms, but artificial heat 
does not improve vegetable-tanned leather Aid therefdiS it should be 
avoided if possible. • . , 

_ On account of the size of the roller It is impo^ible,to scptr the 
waist of l^e shoe nearer than two inches fro^m the heel this necessitates 
the use m a “ Naumkeag,” which is a rotating perpendicular spindle, to 
the b*ttor»end of which is attached a circular horizontj,! pad covered 
with an abrasive, emery being generalfy employed. To do this part of 
the bottom witl^ so* fine an abrasive takes longer and costs more pro¬ 
portionately than the rest of the bottom ; to obviate tty# expense the 
bottoms of boots i^ay be scoured before heeling, when, as in the case 
of welted work, the last is still in the boots after channel closing, as 
could also other work if it is sufficiently stout t!mt the bottoms could 
be scoured without a last being inserted. It is not a good policy to. 
continue ^sing an abrasive which is so much worn.that extra pressure 
has to be us^d, since there would then be great pfobability of burning* 
the bottom. ♦ > 

Th'b slugs whether in the heels or iij the foreparts should be ground 
down on the flat side of an emery wheel, a machine for the purpose 
being on the market, which could also be used for the grinding of t^s; 
the economies of abrasive and time soon .epay the cost of the machin*. 

It is very important that when the scouting is completed the shoe should 
be thoroughly brushed, since carelessness may prevent good results in 
succeeding processes. 

413. The bottom of boots may be finthhed in several ways and many 
styles; probably the most popular method is with “ Oakaline ” or paint; 
the preparation when used is of a creamy consistency, this is “floated” 
over the bottom in such a way that after the absorption or evaporation 
of the liquid part there will remain a thirf omque film, even in coBttT" 
and without* brush-marks; the itnpression ronveyed by the finished 
surface should be t^t good leather has been used, and both a plastered 
appearance and an enamelled polish should be avoided. To secure 
this effect is not always easy, since the result depends upon so many 
factors; as already ijimarked the paint must be floated on, that is a 
sufficient quantity must bi used that the bottom is covered with the 
liquid part, but l^is is very quickly absorbed and as the leather sucks 
this in the body of the paint is also drawn in with it. The film, however, 
is so thin that it does not cause the sole surface to be any more level, 
although it is not neces*irily uniform in thickness, for should the liquid 
in one part not He absorbeii as quickly as in anSher part, then the 
postion that Jjas already absorbed its share draws the faint from the 
olh^y poji^tt; therefore if one part of the sole has the hyaline layer on, 
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and another part is scouredt through the grain, the film on the former 
will be much thinner tharf that on the Jatter, add thil together with the 
difference in the coarseness of thh fibre in the two places causes the 
result to be very unsatisf|ctory. When the painted bottoms are Iwd, 
it doesjiot follow that it is ;the fault of the one who painted them; it 
may be necessar^ tb trace it b^ck to bad bottom-leyilling, which made 
it impossible for the buffer ]o avoid scouring through tke grain (in 
places)—hencS^he ^or rtsult. 

^14. Both the appearance and the holding power of any paint are 
mook'i^d by tjhe cljaracter of the leather on which it is used; its holding 
power depends Ijartly upon its absorption, and if two soles are painted, 
one being cuf^frora a closa hbred hemlock, and the other fronlf a piece 
of shoulder, thfin, when they are quite dry, in trying t» clw off the 
paint it will be found that because the body of the M'nt could not be 
suaked into the hard leather, it can easily be removefqWjhereas the body 
has been suckfd into the pores of the shoulder sole, and* hence it'is 
difficult entirely to remove it. To secure the best*results on differing 
kintft of leather, kome difference is desirable in the paints th.at are used, 
the leather which is very close and not absorbent requires a paint, with but 
little body, yet having good adhesive property; while on leather that is 
soft and absorbent ^there should be sufficient body to prevent rapid 
■absorption and to fiit the leather. Much depends upon the skill of the 
workman, ope is nervous and movss slowly, another is confident and 
moves quickly; the latter will b« able to obtain satisfactory result? under 
conditions which, to the former, would be quite insurmountable. When 
th^ leather absorbs so rapidly thaw it is difficult to secure satisfactory 
rftsulLs, a small quantity of Gum Tragatanth, after being soaked in cold 
water for twenty-four hours, may be dissolved with a moderate heat and 
added to the paint. Sometimes one is expected to finish satisfactorily 
soles that have been cut from stout splits; this difficulty may be over¬ 
come by adding a larger quantity of the gum to some paint—any that 
may be handy if the shade is not too dark; then when it is quite dry 
scour it smooth with fine abrasive; ky this method the pores are filled, 
and only a very light application of paint will now (after scouring) be 
ri^ssary to ensure an excellent result. Either dextrine or glue may be 
used instead of gum, Wlft the last <s the easier to sco^r. Suitable 
brushes are indispensable ; they should be sufficieijtly wide, and made 
with long camel hair, but it is a disadvantage wheif there is too much 
of it When painting the forepart in two-colour finishes the brush 
should first be worked from heel to toe and th^n transversely, since 
when dene this way there is less difficulty in, making a true line where 
the waist and' forepart meet. ^ 

415. If when the paint is quite dry it were left without anything 
further being done to it, then it would not be a suitable finish for shoes, 
iince it would so quickly soil; to correct this^d further to improve 
its appearahee, it ifl&y be finished off in eitijer of the. following ways;— 

(a) Dustedr over with French chalk and then polishq/i with a^oft 
[doth. 
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(i) Suitable fake (§ 409) applied to th^ painted surface: it would 
then be polished with aosoft cloth after the absorption or evaporation 
of the solvent; in practice it would be polished on a soft power brush. 

if) After faking, the surface may be boned; if the soles are cut from 
soft leather this will make them appear snore sfcd, but it is too exgpnsive 
for*wholesale manufacture. 

{d) A soft felt r»ll may be covered with siiesia ; tms wouia oe ijgntiy 
waxed with suitable wax, and the painted surface applied*'.D the roll; the 
pressure used must only .be .sufficient to sof^n and #prea4 the wax with¬ 
out darkening the paint; this may subseqaently be faked and brS'&d 
to i polish. 5 » > • 

(e) Aa* improvement on the foregoing isHp apply the vjax to a power 
brush,^inf<s there is less liability of burning, besides which a smaller 
quantity of wax ^s used, and it is morerevenly applied. 

There is such a tendency for the paint to darken in colour when, it 
is Heated, evio By friction, that it is necessary to select tl^e brush very 
carefully, since the hfcat generated will somewhat depend upon the re¬ 
sistance of the bristles ; if, however, the brush selected be either itoo 
thin or too soft it wilt then be necessary to incre.ise the pressure, which 
would also generate heat; in addition to these there is the speed of the 
brush to tie oonsiderejj, since when this exceeds 800 revolutions per 
mij^ute it will be difficult to prevent the surface being darkened. 

Cleaplinefs 's necessary; the Iwush removes from the painted sur¬ 
face snmll particles of the paint and this adheres to theVax which is 
on the brush, and since there will also be some dust from the atmos¬ 
phere which is attracted to the brustj it follows that it will be advisable 
from time to time to use soap aiid water to wash the brush. ■' * 

It is quite easy to increase one’s difficulties by using the wax too 
liberally, since the special wax prepared for the purpose has been 
softened; but when applied to the sole, or left exposed, this solvent is 
soon absorbed, or evaporated, after which the wax is much harder; 
even the friction of the brush assists this evaporation, but it will now 
be much more difficult to remove,,the excess of wax, and the pressure 
required to soften it sufficiently generally produces a stain; therefore 
the smallest quantity that will produce satisfactory results is all t’.»J. 
should be usdB. • >• 

It is very important that sole surfaces should be quite dry at the 
time of painting, otlerwise thqje will be unequal absorption which^may 
cause a slain. Paint quickly draws the grease out of a sole, therefore 
when leather is known to be greasy it should be bleached before painting. 

416. In using gum fini|jies the surface must first be buffed angi then 
sanded, after which if necessary it can be bleached; Gum Tragacanth 
can be soaked in* cold water for twenty-four hours, then pour off the 
excess of liquid and beat up the gum, which in this form may be 
worked into the sole sujface with a sponge or flannel, using a circular 
motion; otherwise the gum may first be tinted, usk^; any aniline dye; 
therg is only one way effectively to finish off these surfaces, and that is 
t(^xj(ie tl^idf^but even this must be done while t^e gum is still plastic; 
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the result then will be a ht^d smooth surface, but if the gum is allowed 
to become quite dry it cUnnot again be softensd, neither will it be im¬ 
proved by boning. 

• The same gum will not always produce the same result, its colour 
often ,being modified eitfier by<the colour or nature of the leather, for 
shoui(f it be hard‘it will absorb so little that the ^olour of the leather 
may scarcely be altered, whereas a soft leather, because of its absorption, 
may be deeply*dyed. Sole scouring is more important than it would 
be^for painted surfaces, since if one part is ^ left more coarse than 
an\^e_r even this would be "apparent. The gum will not hide stains 
. but rather accentuate them, therefore they should be bleached out if a 
clean finish is. important. , ^ V 

417. The^term Staixs is used to include both sfainj^an(j dyes. 
Anything which produces a colour different from its own colour is a 
stj.}n; whereas a dye produces an effect similar i»i>‘tolour to the dye 
itself. Thesg^stains may be applied with a sponge, a 'htiith, or a flan¬ 
nel, and for convenience may be groupe^ as follow.s:— t 

\\) A simpK; liquid stain, the sole object of which is to produce 
some particular colour. The advantage of colouring the soles in this 
, way is that the stain is so much more penetrating that even very hard 
soles can be successfully coloured. The slaine^ surface may now be 
• gummed—the gum^jsed may be sufficiently thin that it can be applied 
with a brush, and when in conditiog it may be boned. Sometimes the 
bottom, aftef receiving a coating of gum, is immediately brushed on a 
soft power brush ; while it is still soft gum has high polishing properties, 
byt not when it is dry ; the bottopi should now be rolled, using polish- 
(tig wax, after which it can be faked and brushed. 

(2) The stain may have a body of Gum Tragacanth, it will not 
then be so readily absorbed by the sole surface, and the gum being 
used much thinner than the gums referred to in § 416 is not too hard 
to be finished off with rolling und brushing. 

(3) Sediment stains differ from those in group 2 in that they con¬ 
tain an opaque sediment; they are y,ery useful on soft leather, since the 
sediment, which is only just sufficient for the purpose, fills the surface 

the leather, thus producing an excellent appearance of solidity. 
They may be finished "Slmost immediately by being brw'.hed to a dry 
stained surface, then rolled and polished, but unlpss the bottom is all 
one colour the stain may be brushed oyer the shlmk mark ; they are 
usually applied either with a sponge or flannel. 

(4) Transparent stains do not contain an opaque filler, and since 
they (to not Aide any previous stains they^are only suitable for clean, 
good leather. 

(5) Brush stains are such as can be entirely finished off by the 
power brush. 

(6) Double brush stains. After the first coat is dry, with these a 
second coat is appKed; for some shades it is the besf way to secure an 
even colour. , They can be entirely finished on the power brush. 

' Ijreasy soles shpu|d first be bleached, the transparent st^ip then*pro- 
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duces the besttesults, since the gum and wax do not draw the grease to 
the surface as the sediment would. A soft wax should be used and 
the bottom only rolled fightly. . * 

418. Russets differ from stains in that tjie body is composed partly 
of wax; the mixture is used in a similar wajijto paint, but its particles 
have greater cohesion and the film left aftsr evaporation is thinner. , 
Usually they are deyk in colour, and ar^ often used Men the leather is 
too stained tfor the'* lighter finishes. It iy the most suitable finish for 
greasy soles. Russet finishes do not chip,'Vieither do'ihey soil with 
handling; they may be .finished off as follows :— 



Fig. 139. 


0 " 

(a) Brushed with a waxed’brush and then polished, 

(^) RoJJed and then polished. 

(r) Boned and polished. 

(i) Burnished with a warm burnisher, either by hand or machine. 
Russets can be used on the heels and edges of colored work, in whiclv, 
casi the heels may be finished w^th pad and brush, or with hot kit. 
Turps fake produces the best results, since it •softens the russet and 
also improves the brightness of the colour. 

419. S/y/es of finish employed. Bottoms may be finished all over 
with either of the finishes to which reference has been made ; for cdt^ 



venience these will now be referred to by letters as follows: A—Black 
bottom; B—Painted bottoyn ; C—Russet finish; D—Gum finish. 

, A black.botto,m finish may be modified by the forepart .being 
finished in either B, C, or D style; and this may be varied still further 
by altering the design of tlfeu which may take either of the forms 
shown in fig. 139. ^ 

Painted bottoms may be modified with the addumn of a “ strip ” or 
strius; fig. 140 illustrates the half-round strip; fig. 141 the square 
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strip; fig. 142 the short peak strip. Painted bottoms may also be 
varied by using on the forepart a paint of a lighter colour than that 
used in the waist, selecting for the dividing line either of the designs 
shown in fig. 139. In ^dditiori to these variations either the half- 
round or square strip coq'd be used. 

Rrsset finishes may he varied with either B or D forepart, orWth 
a russet of a lighM shade or (different colour, or th,e addition of either 
the.half-round or square strip. '' 

Gum finiSlts may have painted forepart or either the half-round 
orf-quare strip. 

.'\en either B, C or D is used on the forepart, its edge may have a 
narrow, coloured border, ofien described as a “top-iron”; machines 
are supplied With devices for melting and spreading this on the edge; 
for the latter a wheel with a flange is used. ' v 

Sometimes this narrow strip is increased to I iqnii or | inch, in 
which case it would be described as a “ border ”; tTIis _is often a useful 
finish when .*^he channel is bad, although to make it effective it is 
generally necessary to surmount it with, a “bunker” which makes a 
series of impresifions around the edge—often only a number of short 
lines the full width of the border and at right angles to its edge, but 
various designs are used. 

When the forepart differs from the waist the place of meeting is 
often surmounted ^ith a “ crow ” wheel (various pattern^ are in uss); 
this makes a series of fine indentatijns which often hide little imper¬ 
fections. 

420. The “ fudge wheel ” may be put on at the time of edge-setting 
(§i 397)1 or ^ hand tool may be used, in which case it should follow the 
compression of the edge previous to droning in the wax, since if the 
fudge wheel caused the edge to crack—as it sometimes does—then the 
ironing in of the wax would probably correct it. The wheel should be 
a suitable width for the welt, but not so wide that the impressions mar 
the edge, and the number of Snpressions to an inch should be in keep¬ 
ing with the character of the boot. Around the heel—where it meets 
the upper—a series of neat impressions may be noticed; th^se are made 
with a seat-wheel and at the same time the seat is “ set ” or “ beaded ’’; 
tne'width of the row and th j number of impressions to an inch should 
be carefully selected; a'fiarrow whefil with many impressions would not 
be suitable on a man’s heavy boot, neither would a wide one, and few 
impressions add to the attractiveness of*, lady’s light shoe. 

421, It is of the utmost importance when designing a boot that the 
effect of the finish should be in keeping with the character of the boot: 
the effect of lightness, neatness, daintiness,.strength, solidity or useful¬ 
ness may each be expressed with the finish. 

A black bottom looks heavy; it may be neat, but it is not artistic; 
it gives the impression of solidity rather thae beauty ; it is sometimes 
used on ladies’ light work but should be considered “out of keeping”. 
The effect of a will be modified by its colour; when it is only 
.Mnted 4 he effect w^uld be that of cleanness, lightness and neatne^ it 
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suits ward shoes-and-slippers, but it would spoil the appearance of i 
shooting boot. * _ k 

• The effect of a gum finish when the bottom is finished with onl' 
^ colour will depend somewhat upon the tint, but usually they conve; 
TO impression of solidity and usefulness. • *. 

Russet tfinishes alwajjs look heavy; they maj' sometimes convei 
the impreesion tff neatness, but rarely dp they Ipok artistic. 

» When'the bottom is finished in twoTOlours two itnJSRssions may b( 
conveyed; the black or dark russet waist conveys tlfc impression of use 
fulness, but the light tinted forepart makes ote feel that strength 
neatness are not irreconcilable, and this may be emphasized by^( 
design of*the waist; the straight line looks the heaviest, »nd themos 
pronopnccd d^ble curve is certainly the most dainty. ^ 

The most artistioj^finish is the coloured^ gum waist marked acros! 
with the double,curve, .he width of the waist being reduced with the 
half round sfrip and the forepart painted with a tint that Wends with the 
colour of the waist. Yefeven this finish may be spoilt with the top-iror 
which is often more gaudy than artistic. It may be employed ul deceive 
the eye as’tp what ts the full width of the sole, or it may be soconspicu. 
ous as to attract attention to that which it endeavours to hide. The 
blending of its colour is very easy, waxes being procurable in a variet] 
ofjhades, and the p.easing effect may often as:.mt a sale; it shouic 
never be lost sight of that not one per cent of retail customers have the 
■ilightes*. idea of value in a shoe, apart from its fit; and sometimes ever 
more important than this is the impression conveyed by <he finish 
especially in the more dainty classes' of ladies’ footwear. 




'APPENDIX I. 

LEVERS. 

k..',%El* is genelally defined as being a rigid rod capable of turning about a 
ixed point called a fujcrum ; they are often used to obtain a mechanical ad¬ 
vantage, since it» i| possible with them to move a weight which we could not 
rtherwSe mo\%. * 

Levers are classed in three orders according to the relative position of 
\iefulcrum, the weighf, an^ the fewer. • 



When the Fulcrum occupies the middle place the lever is of the first 
irder. 

When the occupies the middle place it is of the second order. 

When the Power occupies the middle place it is of theathird order. 

The three orders arc shown in figs, i, 2 and 3. 

We have examples of th% first order in the scissors; in the poker when it 
i rested on the bars while the coal* is lifted; in digging^h a spade; al^ 
iftenb the crowb— , 

TM wheel-bjrwv is an example of the second ordfr of lever; also the 
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water-wheel, the vyindmill, nut-crackers, and the oar used in rowing, its 
broad blade acting t s a fulcrum, ,i 

The treadle of ^ grindstone is an example of the third order of levers, 
so are the tongs and the shears used for shearing sl^eep, 

'The amount of powfif which would be required to lift too pounds iflth a 
to foot lever wtuid vary considerably according to different circumstances,^ 
but it can always be calculated b) the following rule : As is the .distance be¬ 
tween ihe ful--..n and the pot.er, to the distance between'the' fulcrum and 
the weight, so will b ■ the \yeight to the power required to move it. 

If in the first order, for example, we use a lever that is lo feet long, the 
distance of the fulcrum froin the weight being 2 feet^ then from the fulcrum 
to the power will Ke 8 feet, anu putting the weight at 100 pounds, then 1 As 
is 8 feet (the dirtance of, the fulcrum from the power) to 2 feel (the distance 
of the fulcrum' from the weight) so will be the weight—too poundf—to th,y 
power required to lift it. This may be expressed as follows, 8 : 2: too ; 
the answer; therefore too multiplied by 2, divided by 8, will show the power 
required—that is 2 5 lb. 

If (using the same lever) we now move the fulcrum nearer to the power’ 
so that instead of being 8 feet away it is only 6 feet, then the fulcrum will b(f 
4 feet from the weight, and by the rule we find tnat 6:4:: too: the answer; 
b nee locx4-r6, which equals 663 lb., represents the power which would 
then be required to move the weight. 

It is on this p'inciple that the common rteelyard is constructed, the ful¬ 
crum remains fixed and the place for suspending the weight is fixed, but the 
power (the weight which is movable between the fulcrum and free end of the 
bar) is moved backward or for.vard on the bar until it balances with that 
which is being weighed; the weight is marked on the bar, but it could easily 
be calculated by the rule given. 

If it is required to know the weight which could be lifted by a stated 
power—as for example : What weight could be lifted with 25-lb. power 
using a lo-foot lever, the fulcrum being 2 feet from the weight-end ?—then 
multiply the given power by the distance between the fulcrum and the power, 
and divide it by the distance between the fulcrum and the weight; that in 
this case would be 25 x8-^2,'ihe answei being too lb. 

The same rules are used for any order of lever, but there is a difference 
in the advantage gained by the different levers, for example: using the same 
length lever 10 feet) and the same weight (100 lb.) we change the places 
of the weight and the fulcrum, putting the latter at the end; we now have a 
lever of the second ort^er, and as is the distance between the fulcrum and the 
power 10 feet, to the distance between the fulcrum and the weight 2 feet, so 
will be the weight too lb. to the power required t.' move it; 10 ; 2 ;: too; 

the answer; this equals (L?, that is 2C lb. power would in this case lift too 
* 10 

Ib., which is a saving of 20 per cent in power compared with the first order df 
levers. In racing boats the rowlock in which the oars rest is always fixed as 
near as pdssible to the fulcrum (the blade of the oar), because of the advantage 
gained in power. 

In considerifig the third order of levers we will use the same length lever— 
10 feet—but it will be seen by the illustration that the power and the weight 
have changed pjafes. The distance between the fulmtm and the power is 
now only 2 feet, and that between the ftiicrum and the weight is to feet, the , 
weight beiifg the same as t in the previous examples-, too Ib., tterefoie 
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100 X 10 

-= 500 lb. is the power which would.in this case be required to lift 

too lb. 

It would seem thSt the amount of power required in this case would prevent 
'it ev»r being practically tsed, but its great a(ivantag| is that what has been 
Jost in power has been gained in time. By the illustrattoj^ it may br seqn 
that with the first lever, for the weight to Jje lifted one space—which would 
bring^it on 8.«lin^with AB—the end of the lever where the ^ower is applied 
must move a distance eqftahto four spaces—from J to B. wIRi the second 
arder of lever, that the weight »night be lifted antemouiff equal to one space 
above CD, the power has had to move through iwe times the distance, there- 
I fore.Am# has been sacrificed to gain power^^ In th» thi( j order of leve^ it 
is the reverse, power being sacrificed to gain 'time, since theeweight moves 
through five spaces while the power moves through one spaqp. This is im- 
ta»t ih the cofistruction of machines where speed is required, the weight 
being but small, e.g. in the “ take up ” on many of the upper closing machines. 

Another imjfojtant use served by levers is to change the difection of 
•motion ; with t?ie second and third orders of levers the weight and the power 
j^oth mftve in the same direction, whereas in the first order, the weight moves 
in an opposite direction to the j)ower. • 

In the common “ bell-crank ” we have an illustration of how tJae direction 
of motion can be changed ; its principle is to be found in the mechanisms\f 
very many of our machines. It is a lever of the first order. 

The lasi-er’s pincers furlhish an example of a double-l^%r. 

rivet on,which the ftvo handles move is the fulcrum for the two levers 
of the first order wh.ch ai e used when the upper is gripped between the jaws ; 
the power ts applied at the handles, the grip on the upper being the resistance 
or weight. The advantage gained in power will be according to the ratio of 
the distance from the fulcrum (rivet) to where the power is applied and the 
distance from the rivet to the end of the jaws. It should be observed that if 
instead of gripping the handles by the extreme end they are held nearer the 
rivet, then the advantage which could have been gained is lost. When the 
handles are pressed together they aft moved in opposite directions, two levers 
are'iterefore used in one operation. , • 

When the upper is gripped between the jaws of the pincers, and the 
“ hammer" rested on something solid, the handles being then depressed as 
they would be in the operation of lasting, we take advantage of another lever 
of the first order. The advantage gained in power will be according to tl\f, 
ratio of the distances between the* fulcrum (the Hammer) and the end of 1 the 
jaws, compared wWh the distance from the fulcrum vaihatpart of the handles 
where the power is appljpd; hence the importance of gripping the handles 
as far away from the haetimer as possible. 

For the examples of levers in fhe foot see § 10. 



.APPENDIX II. 

■■GEOMETRY. 

\ KNOWLEncE of the following problems in Geometry is essential, Ir enfiS 
hey should be mastered before the practical pattern cutting is attempted. 

I. To ^isect a fiiven strnight line — AB~by Us fcrp^ndicular bisector 

fig. I). 

With A as centre and any suitable radius, describe arcs as at'C aniJ 
D : then with B as centre and the same radius di scribe two other arcs so that 
hey cut tlie former ones; join the points of intersection by^ the line CD 
lufcing AEf at 0 . Then 

(1) AB is bisected at O. 

(2) COD is per'^pdicular to AB. 

(3) Any point on CD is equidistant from A aiW B. 

c 


A 
B 


Fib. I. ^ Fi,o. 2. 

The radius chosen must be greater thanr half the line or else the 
ires will not cut; to see distinctly the qyact intersection the radius used 
.Ipiuld be about equal to the length of the line. 

tl. To bisect a y^iven angle, such as ABC (fig. 2). 

With B as centre, and any convenient rUdius, describe an arc cutting 

and BC, at D and E respectively ; then using D and E as centres describe 
ires intersecting as at F, and join FB. Then i 

(1) The angltp ABF equals the angle FBC. 

(2) If any point is selected on BF (as at H) and two lines from H are 

irawn; one perpendicular to AB, and the othemto BC, then these two lines 
as HJ and HKfwill be equal in length. ' ^ 

III. To. dciiide a straight.line into any number of ogual far^, —Say 
iev«n(fig,’3). 
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Let AB be the given line ; from A draw a line—AC—making any con¬ 
venient angle with AB ; starting from A mark off wii dividers, compass or 
ruler, the required ndfhber (in the present cjse 7) of equal distances 
along AC; join the last one—7—to B; tjjen by l&eans of set squares or 
pvallel ruler draw a hne parallel tOeBy tJirougb,each division ; th““ 
will then cut AB, dividing it into 7 equal parts. 



Fig. 3. 


Note. -Although any distance may be marked 7 times ^ng AC^care 
should be taken that it is nyt so large as to require too much room or so 
small that the parallelsVecome inconveniently close fcigether (.see § 53). • 

** IV. To (inscribe a circle passing through three given faints. 

Lc^ A, B, i; (fig. 4) be the three qpints; proceeding as in problem 1 . 
construct the perpendicular bisectors of AB and BC (as DE and FG), pro- 



Fio. 4. Fio. 5. 

during them until*they intersect as at O ; then with centre and OA as^ 
radius a circle can be described passing through ABC. 

V. To draw a tangent to a given circle at a given point (fig 5). 

Draw a line from the centr* of the circle to the gfVem point on its Srcum- 
ference, as N&, nSw (with set squares) dpw CD perpen^ular to it (fig. 5). 
Ttln CD is fiic»tan^ent reauired. 
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VI. To describe an arc passing through a given point and tangential 
to a straight line at a/^given point. 

Let A (fig. 6) be thy)«nt and BC the straight Ifne, it being required to 
describe an arc joining *0 at B and passing through A( Erect BD per¬ 
pendicular to BC; now produce t)ie perpendicular bisector of AB (Probleji 
I.) untiiH' cuts BD ; the point of intersection— 0 —will be the centre of the 
Lrc (see § 57). ' , , 

VII. Given anarc and its centre, to construct another arc passingthrough 

a given ioint, and •which shall form a continuous-curve svith the former 
arc (fig. 7). . ' I 




Let 0 be the centre'bf the'given arc AB and C (he given point; an art 
is required to form a continuous curve with AB at B, and to pass through 
C which is on the side of AB remote from 0 ; draw a line from 0 passing 
through B (as OD), now produce the perpendicular bisector of BC until it 
cuts OD in E ; then an arc with E as centre and EB as radius will pass 
through C and form a smooth double curve. 

Note.—T'ae same construction applies if C be on the same side of FH 
(fig. 8). 



VIII. To construct a tool •which •will at oncf^ show any length line 
(within the limits of the tool) divided into any number of equal parts (fig. 9). 

Draw a line of any suitable length and at one end erect a perpendicular 
on which mark off any desired number of equal spaces; Lien connect each 
t-mark with the other Aid of the base line. If now it is required to divide a 
certain distance into 5 equal parts it will only be necessary to find a point 
by triaion the fifth line from the base line, suqh that Its perpendicular distance 
from the base is equ 5 to the line to be divided ; if this linObe now imagined 
drawn on the tot# it will be fountf divided as required by ^ht converging 
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lines (see D and E, fig. 9). A similar prpcedure will divide any other line > 
into any required numbgr of parts within the limits of (tie tool. 

IX. A readiej'method is to ufiliie t^e litim on ordinary ruled paper; 



the length of the line toiie divided is maiked^n a strip of paper as AB (fig. 
lo),oneonhe marks being made to coincide with one of the ruled lines ; the 



strip of paper is now rotated until the second mark coincides with the fifth 
ruled line, when the exact positidn of the divisions can be marked. 



0 E 


Fio. II. 

X. Given a position on one line to find its corresponding position on 
another line whfeh is of differept length. • • 

Let AB represent the first line, the position being C and DE the second 
ItnE At any convenient angle draw a li#: from one end the line AB and 
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mark on it from the apex of the angle the length of the second .u«i as AF 
(6g. 11); now connecifethe ends of the two lines as and parallel with this 
draw another line from C ; where it cuts AF at H that line will be divided in 
the same proportion as (Nrte Jhat this is the same priliciple as is in III., 
where ^e positions were e({ual lengths.)' 
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Abductor minimi digiti, 5. 

— poIHcis, 4,10, 

Acetic acid, 85, 9^ 148, 157. 
Acid bath, 148-9. 155, 157. 

— tan^ng, 1^*163. 

Adductor poliicis, 4. 

[Adheskes, 120, 136-7, 
Aitch-piecc, 189. 

Albert slipper, 61-2. 

Allowance, back seam, 

— fabric, 51. 

— lap (vamp), 50-1. 

— lasting, 44. 

— TJdfTcner, 42. ^ 

— turning-in (vamp,, 

\lum tannage, 93. 

Alumina, sulphate of, 94. 
Amazecn 119. 

Amber varnish, loi. 

Ammonia, 89, 147, 292. 
Ammonium feme sulphate, 292. 
Aniline dyes. 158, 301. 

AnnatOy 158. 

Apex, 295-6. 

Atabol, 266. 


. 24 


, 50- 


, 50. 


Barium sulphate, 159-6^. 

I Basil, 99. • • 

' Bast fibres, 122. 

Bating, 90. 

I Beading (seat), 304. 

— uppers, 50-T, 63, 119, 139^142. 
i Beam, 89, 148, 156. 

; Beating-up, 254. 

I Bed (closii^ machines), 133^ 

I — (lasting machines), 252-4. 

I Beeswax, 30. K 

I Bellies, classification, 203-5. 

! — cutting, 201, 2o§-9. 

: — grain, 97. ^ 

— insole, 183, 205, 209. 
i — k'P. 97 - 

— purchase of, 205. 

— shape, 149. 

! — uses, 203. 

Bends, 149. 

; — B.A., 189. 

! — costing, 227. 
i — cutting, 192. 
i — ranging, 189, 194. 
i Benzene, 161. 

; Besto, § 66 . 


Arches, longitudinal (plantar), 4,9, 13, 18. | Binding, 53, 59, 63, chap, viii., passitt 


— transverse, 3, 4. 

Areolar tissue, v, rete mucosum. 
Asbestos, 295. 

Ash, mineral, 167. • 

Astragalus, chap. 

Atlas, 272. 

Attachments, 216-8, cha^.*cxx., passim. 

Back-curve, of last, 19. * 

-of pattern, 41. 

— seam, 53, 54, chap. xvii.,/ayim. 

— strap (Jockey), 140. 

Backing insoles, 177. 

— stiffeners, 182. ^ 

— upper leathers, 114-15. 

Bacteria, 88-9. ^ 

Bagging, 53, 59-63, chap, viii., passim, 
119,142. • 

Bar (ur stay), 139-40. f 

— 8ho^62.3. 0 

Bariuja|hloride, 


— patterns, 81. 

' Birch oil, 100. 

Black (lamp), 96. 

I — (vegetable), lor. 

I Blake, 25K • 

! — sewn work, 162, 176-7, 217, 258. 
' Bleaching (cotton, etc.), 123-4. 
t — (leather), 152-3, 156-7. 
i Block knives, 195. 

I Bloom (ink), 292-3. 

1 — (leather), 156,160-1. 

I Blooming, 156,158. 

Blue, Prussian, 100. 

; Boarding, 96-7. 

Boll, cotton, 122. 0 

! Bones, chap, i., passim. 

— growth of, 7. 

— sesamoid, 4, ^ 

Boot, button, machining, 140. 

— lac% 138-9. • • 

Booth, 119. 
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Boracic add, boric acid. 
Borax, 92-3,172. ' 

Bordeaux calf, 103. 

Boric acid, 98, 148. 
J 5 oito»J|beading), J19. 

— jlasSpg), 250. . 

I Bofliy, 144. •• 

Bottom filling, 255, 266. 

— levelling, 2^ ^ 

— scouring,* chap, xxxv^, 
Box grain, 97. * 

— side, 95. 

— to% cement, 183. 
Bracing, 253. 

Bran, 90, 95. 

Branding, 144. 

Brown's Toe Puff, 
Buckram, 183. 

Buffalo, 87,08. 

Buff-knife, 96. 

Bunion, 8. 

Bunker, 304. 

Butts, 149. 


— Itreasy, 111,-70. 

• — ranging, 197. 

Button piece, 56, 57, no, 140. 
cBultons, on bar shoe,'6^. 


“ C ” ROLLER, 174. 

Calcancum, v. os calcis. 

Calcium chloride, 166. 

— hydrate, v. liming. 

— oxide, 146. 

Calf, Bordeaux, 103. 

— enamelled, loi. 

— fibre of, 102. 

— kid, 93. 

— waxed. 103. 

Cambridge shoes, 142. 

Camel, 87. 

Canvas, 177,182-3, 238. 

Carnauba wax, 296. 

C^tilage, I, 8. 

Cashew, v. gambier. 

Casts, 29.30. 

Catechu, v. gambier. 

^elluloid, 183, 214. 
tfement, 183, 268, 272. 
Chain-stitch, 129.30. 

CHklk, 94. 

— French, 30, 300. 

Chamois, v. wash-leather. 
Champion, 196. 

Channel cementing, 272. 

— closing, 271. « 

— opening, 236. 

Channelling outeoles, 238.40, 267. 
ChiStnut, V. oak, ^ckr 

— Spanish, 153. 

Chrome and aitftnina, 93. 

— tannii|^ '92-3, 99. 


I Chrome, yellow, 158. 

I Chromic acid^93. 

Clicking, principles of, ill, chap. 
— machines, 116. 
iCod'oil, 96. 

Colt, loi. 

Columbia, 120, 142. 

Combination iron, 290. 

Consol, 251. 

Copal varnish,*101. 

Co/flawd,* 295-6. 

. Copper sulphate, 292. 

I Cordovan, 100. • 
i Conin, v. hide-substance. 

I Corium, v. dermis. 

I Corns, 6, 7. • 

Costing, chap, xxvii., ^ssim, 
i Cotton, chap, xv., passim. 

\ Counter point, 37. « 

Court shoes, 60-1, 142. 

-lasts, 16-18. 

Crease (of wron), 284. 

Crow wheel, 304. 

Crup, 100. 

i Cuboid, chap, i., passim 
i Cue (of vamp), 49-50, 50. 

1 Cures, plastes, 88. 

• Currying, 9^-4. 

I Cutch, 7'. gambier. 

I Cuticle, V. epidermis. 

I Cutis, V. dermis. 

, Cutting, direct, 191 et seq. 
j — exhaustive, etc., 115-16. 

I Cyclops, 272. 
i Cylinder machines, 133. 

I 

t 

i Date, bark, 98. 

Davey, 257. 

Deer, 86. 

D^reasing, 94. 

Deliming, go, 148. 

Density, 168-9. 

Depiction, 88-9,146. 

Derby, machining, 14% 

; — pattern, 54-5. 

I Dermis, 84, i4#-7. 
j Dewoolling, 88-^. 

I Dextfme, 241, 283, 300. 
i Divi-divi, 153, 160, 164. 

; Dongola tannage, 94. 

Drafting’lasting), 241 et seq^ 

— (patterns), 42, 47. 

Drenching, go, gft. 

Drumming, 96, i^, 160. 

Drying leather (sole), 

-(upoer), 99. 

; Dt^bin, gu. 

I DuVers, v. laya^M|ty8. 
i Dyeing, 99. % 

i Dyes, aniline, 158, foif 
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Edges (sole)»Getting, 288-90. 

-thickness, 222. 

-trimming, chap. xxxiiH, passim. 

— (upper), chap. viii.,|^ 055 m. 

-inking, 120. 

Egg>^g. 94 - 

^Ilagic acid, 156. 

*!En«o, 90. 

Epicycle, 27^* 

Epid^mis or Epithelium, 7 »# 4 * 5 » 1 ^ 9 ) i 47 ' 
Epson^ salts, 159. ^ 

Erodin, 90. 

Ether, i6i. 

Exhaustive cutting, 115*0? 

Expedite, 2gf. 

Extensors, 4-7, 10. 

“• • • t 

Fabrics, cutting, 60, 116. 

Facings (ofwhole,cut shoes), 64. 

— maphjning, qhapf xvii., ^asstw. 
’^ahnlcy, 219. 

FairstitCh, 268. 

Fake, 296-7, 301, 303. 

Fascia, plantar, 5. 

Fat cells, 85, if6, 169-70 

— liquoring, 94. 

— stuffing, 96. • . 

Feathering (insoles), 233-4, ifjf. 

Fee 91 flg devices, %3i. 

Fehling’s solution, J jg. 

Felling (o/' 1 )inding), 59. 

Felt, 177,183. 

Fermentation, putrefactive, 89, 146. 
Ferrous sulphate, 94, 97, 283, 292. 

Fibre, 102-3, 146. 

— bast, 122. 


— board, 177-8, 182-3. 

— quality of, 102, 162-4. 

• - jf threads, 123. 

— white, 6, 85, 150. 

— yellow, 85, 150. 

Fibula, 2,6,13. 

Filler, 283. 

Finishing, chaps. X‘ xv andxxxvi., passim. 

— irons, 284-5. • 

— reasons for, 27^ 

Fish-oi!, 95. 

Fitting bottom-stock, chajhxxvi., passtm. 


— lasts, 31. 

— on the block, 136-7. 

— paste, 51, 121, 136. 
Flame tests, i w-160. 
Flat-foot, 3. 

Flaying, 144. , 

Flax, chap, xv., passm .9 
Fleshing, 89,148. 

— green, 86, 


Flexors, 4-7,10. ^ 

Folding (or beading) edges, 50 *i> ^ 3 » *'* 9 » 

139. Ua- . ^ 

Foot cllisificat! 0 i^i^i 5 . 


Foot, flat, 3, 

— growth of, 7,12.^ 

,— relation to the last, chap, n., passim. 

— pressure (dli^chines), 132. 

Forme, ^-5. ^ 

Formic acid, dS, 90, 148. 

Fortuna (skiver), lift, j|2, 234. 
Fu^c-v^eel, 185, 2^3, 290, 304 
Fumng-mill, 95. 

Fungi,^6o-i. 

Gallic aefi, 155,^57. 

Gambler, ^i, 94. « 

Gelalii^, 93^^ % 

Gimson ^ed-lasting), 2^31 

— (pulling-over), 250. ^ 

Girder rolling machines, 174. 

Glands, sebaceous, 6, 85. 

— sweat, 6. 

Glac^ kid, 94, 104, H 4 -I 5 » 24% 

Glazing, 99. 

! Glucose, 158-60, 164, 167. 

Glue, 149, 158, 300. 

Glycerine, 85, 94. 

Goat, 86, 98, loi, 102-4. 

Golosh, 57, 112. 

— machining, chap,xvii., 

Goodyear, 177, 26^. 

Grading, 71-9, 82. 

Grafyng (soles), 196. 

Grain, 156. 

— bellies, 97. 

— box, 97. 

— brittle, 148-9. 

— definiiion, 148. 

— Morocco, 99. 

— pebbled, g6, 148. 

— pitted, 145. 

— shoulders, 97, 104. 

— will(hv, 99. 

Gravity, specific, 168-9. 

I Grease in leather, 94, 147, i6i, 169-70, 
1 292* 302. 

I Green bides, 87, 143, 146. 
j — fleshing^ 86,145. 
j Growth marks,"loa. 

I Gum, 158, 267. 
i — box-toe, 183. 
i — finishes, 301. 

— tragacanth (or dragon), 96, 300-2. 
Guillotine, 189. 

Hair, 85-9. 

— removal of, 89,146. 

— slipping, 145. 

Hallux valgus, 8. 

Hammer-toe, 7. 

Handlers, 155, 157* 

Handsewn, 217, 2ft. « 

Hank, 126. 

Harlot, 296. 
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Heel attaching, 275. 277.^^ 

— breasting, 275, 27;^ 

— building, 2J2, 274-6 

— compressing, 276. 

— Cuban, 187, 274. 

,— ^injahing, chap, xxxv., ^ssim. 
-5,h^ht of, i8.ip^ 317. 

— inclination of, 278, 

— line, 40. ^ 

— Loirts, ?7<^r277. 

— material, 214, 27^. 

— measure, 39. 

— military, 274. 

— m foot, 13. 

-last, 12-1S1J6. 

-sole, 9. ^ 

— scouring, 275, 277, 281-3. 

— seat rounding, 273. 

— shaving, 280-1. 

— slugging, 277. 

— square, 274. 

— width, 12-13. 

Held-togellier system, 133, i*|6. 
Hemlock; ’^2-3, 156, 161, 162-4, 

# 200-1.• 

— extract, 91. 

— sides, 157. « 

■’Hemp, chap, xv., passm. 

Herctiles, 272. 

Hide, beef, 143. 

— dried, 87, 143. 


Insole sorting, 219*220. 

— uses of, ij 6 . 

.Instep line, 40. 

— measure, 23, 3I1 

— /on last), 10*23. 

— (on pattern), 39. 

Iron, combination, 290. 

— in water, 172. 

— setting, 284-5. - 

— sulphate, ferrous Sulphate. 

— top, 204. 

Japanned leather, 100. 

Jigger, 284. 

Joint, inside, 32. 

on foot), 12. 
on last), 21-2.1 
I — line, 37*8. 
j — measure, 8, 16, 2^ 27. 

— outside, 12. 
yuliaut 196. 

KshiHLEf, 265. 

Keratin, 84-5. 

Kid, 98. 

— calf, 93. 

— glaef, 94.»i04, 114-15, 241. 
Kip, East \jiaia, 91, 93,104., 

; — shoulders, etc., 97. • 

I — waxed, 103. 

I Knives, press, 187-8, 195. 


— drysaltcd, 88, 144, 146. 

— flint, 87, 143. 

— glove, 95, 07. 

— green, 87, 143, 146. 

— growth of, 145. 

— packer, 93. 

— parts of, 149. 

— pickl^, 88. 

— satin, 95, 97. 

— substance, 85, 92, 103, 145. 

— thickening, 145. 

— wet-salted, 88. 

Hoisting, 241-9. 

Hook (of closing machines), i^i. 
Hooks, insertion of, 141. ♦ 

Horse hide, 86,100. 

hyaline layer, 84, 89, 146-7,148, 157. 

Hydrochloric acid, 90, 92-3, 157, 159. 

iSeal (press), 188. 

Impressions of foot, 8, 9, 28. 

Ink, curriers’, 120. 

— finishing, 291-4. 

Inking edges (uppers), 120. 

Insole costing, 224*3. 

— cutting, 199, 201. 

— feathering, 233-4, 262. 

—Material, 176*811 201. 

— moulding, «5. 

— pattern, ^-7. 


Lac'IIC acid, 90, 148, 157. 

Lampblack, 96. 

Larch, 91, 99. 

Lasting, chap, xxix., passim. 

— allowance, 44. 

! —•second, 261. 

i Lasts, chaps, i.-ii., passim, 31. 
i — Court shoe, i6-i8. 
j —I finishing, 279. 

I — fitting, 31. 
j — grading, 8, 23-5. 

1 — spring of, 16, 19. 
i — ^ndard length of, 20, chap, i 
passim. * 

Layaways, 15J, 164, 

Lea, 126. 

Lea4 acetate, 159* 

Leather board, 184. 

— Cordovan, 100. 

— layer#, 95,182,184, 

— Russia, 99-100. 

— sole; acid, 162. 

-bleaching,» i56-7. 

-colouring, 156-8. 

— — purchase of, 

-quality, 193, chap, xx., 

—rolling, cl^p. xxi., passm. 

-testing, 158-161, i64-— 

I-well-filled, x 4 s, 77L 

s 
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Leather, spfit, 95, 97-8, loi, 183. 

— splitting, 85, 90, 105. 

— union, 153. ' 

— upper, chrome, :^4. 

-curried, 95, 103. ^ 

—enamelled, 100-1. 

— — identification of, 86-7. 

-jaf^rned, 100. 

-meSlurement of, 105-7. 

—patent, roo, 241. •• • 

— ^ quality in, 83-4, 102, 1^7. 

-stretch of, 104-5. 

— waxed, 95-7, 103-4.^ 

I^cgi 2, 13*14. 

— cutting, 112. 

— machining, qhap. xvii., pussm. 

—%f^attcrn, 4#'2. 

Length, standaid, 20, chap, in , passim. 
Levelling botUms, 271. 

— cAges, T^o. 

— s^les, 231 
Levers, in fool, 7. 

-- take-up, 133. 

Life-line, tjjg. 

Lifts, costing, 223-4. 

— patterns, 71-2. 


Middle-soIesAxing, 235'6, 355. 

— material, 184^201. 

, — skeleton^o-i, 185. .• 

— 8orting,*|2^2. 

— UB§8, 184,107. 

• Miltew, ie#i. 

Mill, fulling, 95. • t-, 

Mimcfa, 91, 99, yi-2, 156. 161. 200-1. 
I Monarch, 120, 139. ^ 

Mooli-knifc, 94. 

Mordant, 94, 2^,;292.^ 
j Moroeef, 98-9. 

Moulding insole8,*235. 

j—**^168^.*^ ^ 

— stflffness, 237. ^ * 

Muscle, 4 » 6 . 

— voluntary, 86, 143. 

Muscular action, line of, 14, 16. 
Myrobalans, 153. 

Natal bark, v. Mimosa. 

Nature in leather, 163. 

Nanmkchg, 299. 

I Neat’s-foot oil, 94. 

I Needles. 127-9,,133. 

I Nichols' sole gauge, 218 


— pressing, 212, 214. 

—^8ecti(^nal, 212-15, 2/0. • 

— varieties, 2*5 • 

Ligam^is, 3-5, r3. 

Lime, milk of, 89, 146. 

—- soap, 94. i 47 » ^ 7 ^- 

Liming, 88 9, 94, 145*^, ijo. 

Line, Meyer’s, 10, n. 

— 01 tightness, 105, ioo-ii«. 

Linings, cuttng, 51-2, 56, 59-60. 

— machining, chap, xvii., passim .. 

— shoe, 59-60. 
i^insced oil, 101, 156. 

Lixivium, 90. 

Lock-stitch, 129, 131, 267. 

Logwood, 94, 97. 

Loops, 141. 

Lufkin, 11 9. 

Lymph, v. hidi^substancc. 

McKay, hetUh'iving, 280. 

— sewing, v. Blakc.%^ 

Magnesium sulphate, 88, ^59-1^, 164. 
Malpighi’s net, v, Reie mucosum. 
Mangrove, 152, 156, 161,163. 

Marvel, • 

Mastei knives, 195* 

Measurement of foot, chap, iv., passtm. 

— of last, chap, iif, passim. 

— of lcathe^I05-7. 

Mellowingf^^Si 23^* 

Metatarsus, chap .i., passpi^ 
Middle-soles, bevejing, 235. 

— xutting, 

-design ingijj^ 


I Oak, 91, 99. i|i, 162. 
j — rock, 153. 
j Qjikwood extract, 153. 

! Oajfea/r«r, 297, 299, 300-1. 

I Ochre, 158. 

I Offal, 114, 152, 194. 199. 
Oil, 96, 99. 

— birch, 100. 

— castor, 29. 

— cod, 96. 

— dressing, 95, 97. 

— fish. 95. 

— nnseed, loi 156. 

— neat’s-foot, 94. 

— olive, 94. 

Oropon, 90. 

Os calcis, chap, i., passim. 
Oxygen, 93. 


rAiNTiNii (sole leather), 158. 

— bottoms, 299-300. ^ 

Panniculus adiposus, v. adipose tissue 
Papillae, 7. 

Paraffin wax, 96,104. 

Pars papillaris, 84-5, 148. 

Paste, 120, 241, 274-5. 

— fitting, 51, I20-I, 136. 

Pasted stock, v. leather layers. 

Patent leather, Ao, 241. 

— tipping, loi. 

1 Patterns, bin^ng, 81. 

Pebbling, 96, II 5 .* 


B'^gfade, 28. 

Pego^ed work. II 7 . 21 %,. 
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Pelts, ] 

PenetlWFion tests, 164-5. 
Perfect, 232. 

Perfecta, 253. 

Perone, 6. 

Peronetjf brevis, 6, 31, 4! 

-1 lon'gus, 6. , . 

«-teraus, 6, 31, 46.' 
Persian morjpcco, 98. 
Phalanges*! chap^., fassiin. 
Pickling, 88, 92-3. 

Pigskin, 87, 182-3.' 
Pmmarks, 145. 

Pitch, fe, 37 «. 

Pitted grain, 145. 

Planet, 196. ' 

Plaster cures, 88. 

— of Paris, 29. 

Platinum, 159. 

Plough, 279-89, 287. 
Ploughing out, 184, 279. 
Pomegranate, 98. 

Post machineV^t33. 
Potassium hi t>i;omate, 93. 

— sul^ hocyanjle, 172. 
Porpoise, loo. 

Pounding up, 254. 

Pfoss, bottom-stock, 187-8^, 

— clicking, 116-7. 

— eccentric, 187-8. 

— knives, 187-8, 195. 

— revolution, 187-8. 
Pressure foot, 132. 

Printing, 97-8. 

Prussian blue, 100.' ' 
Puering, 90. 

Putrefaction, 89, 95, 145 ' 7 - 


Quarters, 51, 53, 56. 

— allowances, 50. 

— attaching to vamps, 50, 63. 

— boot, 5i» 53. 56. 

— cutting, III. 

— ec^omy in, 80. 

— linings, 59, 60. , 

— machining, chap. xvii.,/r^i»w. 

— shoe, 108, III. 

—^tretch, 109. 

QueWacho, 152-3, 156. 
Quick-black, 120, 290. 

— linfb, 146. 


Raising, 149, 155. 
Rand, 215, 281. 
Range of bend, 191. 
of butt, 197-8. 

— last, 18. 

— tannei^S, 150. 
Ranginf, 189. 

Rapidt 119. 
Raw-edges, 119, Xidt 


Resin, 164, 296. 

Retanning sole leather, 161. 

Rfte mucc«umf84, 89, 146-7. 

Retting, 122. . 

Rex (pounding uqI, 254. 

(pulling over), 250. 

“ Right and Left” patterns, 79-80. ' 
Ktlvy covers, 295. 
rippling, 122, 

Riveted work, 217, 25d-v. 

Roan, 99. 

Rock oak, 153. 

1 Rolling leather, 156, chap, xxi., passim. 

— tops (of shoes),‘59. 

Rotary hook, 131. 

Rounding, 266-7. 

— heel seat, 273. 

— machine, 196. 

Rubber solution, 120-1, 2_ 

Rubbing down, 138. * 

Russet, 297, 303. 

Russia leather, 99-100. 

« 

Salt, 88, 92, 94, 143-4. 

basic, 92-3. 

—- crystallisable, i6u. 

— Epsom»i 59 . . 

— hides, 88, ^4^-4. 

Satin hide, 95, 97. . 

Scaphoid, chap, i., passim. ^ 

, Scouring bottoms, chap, xxxvi., pnssmi 

— sole leather, t56-8. 

Screwed work, 177, 216-7, ^ 57 * 
Scudding, 90, 149. 

Seal skin, 86, loo-r. 

Seam, back, 53-4, chap, xvii., pussim. 

’■ — strength of, 130. 

^ — tifj^it, 109, 138. 

— varieties, 118-19. 

— welted (upper), 53-4, 141. 

Seat Ijeading, 304. 

— setting, 281, 304. 

— wheel, 304. 

“ Seats level,” etc., 249-50. 

Sebaceo.(S glands, 6, 85. 

Sediment in leather, 150-ft 
Selective cutting, 115. 

Semi-chrome, 93. * , 

Sesamoi^ bones, 4,10. 

Setting, edges, 288-90. 

— out, 95, 99,105. 

— seat, 281,*304. 

Sewrounds, 162, 259-61. 

Shammy leather, 94-5, 98- 
Shank, 185-6, 236, 2^. 

— of skins, 150, 204, 209. 

Shanking out, 266. 

I Shaving heels^ftSo-i. . 

! — uppir leathers, 95» 

I Shellac (as filler), 283. 
i Sheepskin, 86, 95, 98-9, 
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Shoe, bai, (^2*^. 

— Cambridge, X42. 

— Court, i6'i8, 60-1,14* 

— patterns, chap, ix., passim. 

— whole cut, 64. • 

Skoulders (bottoming),^49,156, 210-11# 

— (iljjper), 97 > i 04 - 
Shuttles, 131. 

Sides (so^, American, etc., too-i. 

—#— costing,%29. , 

— ^ cutting, 199-202. 

— hemlock, 157. 

-shape of, 149. 

-Singapore, 153*201. 

— (uppet^ box, 95, 98. 

-cutting, 113, 1:5. 

shape, 9^ 

-split, 96-7. 

Silk, chap, xv^ passim. 

Siljti«g, 138s • 

Singapore sides, 153, 201. 

Stz^ 96-7, 104, 158, 238, 257. 

— stick, 26-7. • 

Skin, 84. 

— cuttmgf chap, xiii., passim. 

— growth of, 102. 

— of foot, 6. 
stretch, 104-5. 

SlPlvere,^8. ^ 

Skiving sunene’-^. etc., 232. 

— - uppers, 50-1,118-9. 

Sleeker or Slicker, 95,156. 

Slugging, 277. 

Smith, 280. 

Soap, 96, 99, 297. 

— Castile, i’' 2 . 

— Ume, 94, 147. H 9 . 170* 

Soda, 97. 

— caustic, 8H, 146. ' 

Sodium bichromate, 92. 

— bisulphite, 92. 

— sulphate, 88, i 59 - 

— sulphide, 89,146. 

— thiosulphat'-:, 93. 

Softening hides, 146. 

Sole, cutting, 1^0*202. 


design, 

• fixing, 2687 


— grafting, 196-7. 

— levelling, 231. 

— lip, 284. 

— mould^, 236. 

— sortinJ^iS-g. 

Soule’s system, 33. 

Specific gravity, i| 6 * 9 -. 

Speed (ot closing machines), 133-4* 
-^of finHi^Tmachines), 281, 283, 295. 
^59-6x. 

S^t, 98,101,183^ 

— sides, 95, 97-8.* 

Sluing, 85f9j^95* 


Spools, 131. // 

Spring (of l^), r6,19. 

Stains (finismng), 302. 

Staking, 97 L 99. 

Stani^d, vi., passim. 

— Jength,.^o, chap, iii., passim. 

— rotary, 253. 

Standing, 10. ^ • 

^tanhek, 254. 

Staple lacker, 268. ' / 

Suy, 139-40* , 

Stearic Acid, gv, ro4'. . 

Stiffendr allowance, 42. 

—costinew'^.^ 

— eVtihg, 199. 

— fixings 237-8, 24«.*’ 

~ material, 163, i8i «, 201, 238. 

— moulding, 66, 237. 

— shape, 66, 179-81. 

— sizing, 238. 

— skiving, 231-2. 

— sorting, 220-1. 

— uses,,178-182. 

Stippen, 146. 

Stitch, chain, 129-30. 

— lock, 129, 131, 267. 

— Union special, 130. 

— zig-zag, 132, 140. 

Stitchdown, vi veldtschocn. 

Stirkler's Triumph, 252, 

Stocks, 146. 

Straightaway Zig-zag, 140. 

Strasburg morocco, 98. 

Strength, tensile (of seams), 130. 

-(of leather), ' 

-(of threads)? 123. 

Stretch, 104-5, 108, 164. 

Striking, 156. 

Strips (finishing), 303. 

Stripping, 93. ^ 

— V. ranging. 

Stuffing, 96-7,105, 158-60. 

Substance in leather, 102-3. 

Su^de, 98-9. 

Sulphuric acid, 88, 92, 94, 148-^, 13 

Sulphurous acid, 146. 

Sumach, 91, 95 .9^-100,153,158. 
Suspenders, 155,157* 

Sustentaculum tali, 4, 10. 

Sweating process, 147, i 55 » ^ 70 » 

Tackless system, 254. 

Take-up, 133. 

Tallow, 96. 

Tandem, 232. „ 

Tannic acii 15^ 292- 
Tannin (uncombined), 160, 16^ 
Tanning, agests, 91,151*3* 1 

— chrome, 92-3, §g. 

-4 effect of, 91, 95 i(> 50 « I 54 * 



boot\and shoe MANUFAWURET' 


i-rning, partial, i6i, 

— processes, 91, chap, sixli possrm. 

Tanno-gelatine, 92, 150, lyK cSS. 
Tannolint 92* ^ 

Taper-nail machine, 269. ( 

Tarsus, chap, i., passim. . , 

Tawint^93- 

Teclo Aihillis, 6, 13, iio. 

Tensile strength, 123, 130, 169. ^ ' 

Tension (o. clqgii.j r lachines), 133., 
Terra Japonica, v. gambler. 

Testing leather, 158'if i,' 164-70, 
Thiosulphuric acid, 93. 1 

Throat,of leg, 41. ' , v ^ 

— of vamp, 49 - 5 °i S®- 

Tibta, 2, 13. ' . , 

Tibialis anticus, 5, 7. 

— posticus, 6, 7. 

Tickmatks, t03. 

Tightness, lines of, 105, io8-iio. 
Tipping, patd.it, loi. 

Tissue, adipose, 86, 158. 

— areolar, % rete mucosum. 

— connectiw 84. 

Toe cap, log^" hap. xvii., passim, 242. 
c— lasting, 24%. 

— of last, 20, 67. 

— puff, 163, 182-4, 23a. 

‘*'TooI,” grading, 39, 71 - 3 - 
Tongue, 55-6, no, chap, xvii., passim. 
Top-band, 98,136, 138-40. 

— iron, 304. 

— piece, 163, 187, 274, 277. 
Transversalis pedis, 6. 

Tria, 221. ' ^ 

Triumph, StirkUr's, .'52. 

Turnshoes, v. sewrounds. 

— reforming machine, 261. 

Turps, 296-7, 303. 

Turwar bar^.:, 91. 

Ultima, 280. 

Undertrimming, 139. 

Unhairing, 88-9, 146. 

UniM Special stitch, 130. 

Universal Arm machine, t 33 - 

— twdlasting, 253. 

Upper stapling machine, 253. 

Valonia, 151,162. 

Van^, allowance, 50-1. 

— attaching to quarters, 50, 63. 

— cue, 49-50. 56. 


Vawp, cutting, 49,108-9, 

— depth, 46. '. - 

— Derby, 55-0 

— economy in, 80-1. , 

— interlocking, 48,49. 

r- line, 47. ■’ r 

— lining, 60. 

— material, 109. 

1.— right arid lelt, 79-81. , 

springing,,^7. c 

— stay, 139-4O. . , 

— Stretch; loS. 

Vaseline, 29. 

Veldtschoen, 217, 2$^. 

Vertical hook, 131. 

Vik heels, 214. 

« 

Waist, 18, 66-7. 

— measurement, 27. 

Walking, 10, ii. ' • 

Warble holes, 144-5. 

Warp, 60, 116. 

Wash leatht , 94-5, 98-9. 

Water, affinity of leather for, 164, 167* 

— hard and soft,''172. 

— penetration, 164-5, 201. 

Wax, car^auba, 296. 

— machine, ^ 

— paraffin, 36, 96, 104. , 

Waxed leather, 95-6, 103-4. 

Waxing heels, 294-6. 

— threads, 26g. 

Weft, 116. 

Weighting, v. stuffing. 

Welt, beatmg out, 265-6. 

— lip, 284, 286. 

— McKay, 268. 

Wentworth, 254. 

Wetting leather, 172-3, 230. 

Whale, white, 86, 100. 

Whi^/ening, 96-7. 

Whole-cut shoes, 64. 

Willow bark, too. 

— grain, 99. 

Wire Blowing, 257. 

Wood pulp, 184, 214. 

Young, 232. 

Yarns, r^andardised, 126. 

ZiG-ZAG mafjhine, 132,139. 

— Straightaway^ 140. 


-i- . ' 
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B00T\<IND shoe MANUFdWURHr 


i-rning, partial, i6i, 

— processes, 91, chap, xalfassim. 
Tanno-gelatine, 92, 150, I7V,'288. 
Tannolin, 92. 

Taper-nail machine, 269. ( 

Tarsus, chap, i., passim. 

Tawint^93- 

Teclo Aihillis, 6, 13, 180. 

Tensile strength, 123, 130, 

Tension (o. clqgii.j r lachines), 133., 
Terra Japonica, v. gambler. 

Testing leather, 158'if i,' 164-70, 
Thiosulphuric acid, 93. 

Throat,of leg, 41. ' , 

— of vamp, 49-5 °i S®- 

Tibta, 2, 13. ' ' 

Tibialis anticus, 5, 7. 

— posticus, 6, 7. 

Tickmatks, t03. 

Tightness, lines of, 105, io8-iio. 
Tipping, patd.it, loi. 

Tissue, adipose, 86, 158. 

— areolar, % rete mucosum. 

— connectiw 84. 

Toe cap, log^" hap. xvii., passim, 242. 
c— lasting, 24%. 

— of last, 20, 67. 

— puff, 163, 182-4, 23a. 

‘*'TooI,” grading, 39, 71-3- 
Tongue, 55-6, no, chap, xvii., passim. 
Top-band, 98,136, 138-40. 

— iron, 304. 

— piece, 163, 187, 274, 277. 
Transversalis pedis, 6. 

Tria, 221. ' ^ 

Triumph, StirkUr's, .'52. 

Turnshoes, v. sewrounds. 

— reforming machine, 261. 

Turps, 296-7, 303. 

Turwar barl:, 91. 

Ultima, 280. 

Undertrimming, 139. 

Unhairing, 88-9, 146. 

UniM Special stitch, 130. 

Universal Arm machine, t33- 

— bedlasting, 253. 

Upper stapling machine, 253. 



Van^, allowance, 50-1. 

— attaching to quarters, 50, 63. 

— cue, 49-50. 56. 


Vawp, cutting, 49,108-9, 

— depth, 46. 

— Derby, 55-0 

— economy in, 80-1. , 

— interlocking, 48,49. 
r- line, 47. 

— lining, 60. 

— material, 109. 

.— right arid lelt, 79-81. 

V springing, ,^7. 

— Stay, 139-4O. 

— stretch; loS. 

Vaseline, 29. 

I Veldtschoen, 217, 2 $^. 

I Vertical hook, 131. 

Vik heels, 214. 

] Waist, 18, 66-7. 

— measurement, 27. 

Walking, 10, ii. 

Warble holes, 144-5. 

Warp, 60, 116. 

Wash leatht , 94-5, 98-9. 

Water, affinity of leather for, 164, 

— hard and soft,''172. 

— penetration, 164-5, 201. 

Wax, car^auba, 296. 

— machine, j. 

— paraffin, 36, 96, 104. , 

Waxed leather, 95-6, 103-4. 
Waxing heels, 294-6. 

— threads, 26g. 

Weft, 116. 

I Weighting, v. stuffing. 

Welt, beatmg out, 265-6. 

— lip, 284, 286. 

— McKay, 268. 

Wentworth, 254. 

Wetting leather, 172-3, 230. 
Whale, white, 86, 100. 
Whi^/ening, 96-7. 

Whole-cut shoes, 64. 

Willow bark, too. 

— grain, 99. 

Wire Blowing, 257. 

Wood pulp, 184, 214. 

Young, 232. 

Yarns, r^andardised, 126. 

ZiG-ZAG mafjhine, 132,139. 

— Straightaway^ 140. 
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